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■ ■ "il/vKimmi" TYPE COUTmCT ■ 


Contract 'Number I Tnek Oi’der No. (if Any) 

Financial Sti bus as of i f 2^ ^ I (Dcitc) 


Contract Performance PerJ.o3- From . To_ 

Estimated Percentage of Work Completed 
Estimated Contract Completion Date , 

Contractor Planned Cumulative Expenditures to Date; 
Cumulative Actual Expenditures to Date 
'Contractor PD.anned Outstanding Commitments 
Actual Ovitstanding Commitments 

-Cumulative Planned Expendl-tures and Outstanding 

Commitments to Date (6 +8) ^ 

Cumulative Actual Expenditvu'es and Oiitstanding 

Commitments to Date (T f 9) . ■ 

■Variance - Lines 10 - 11 (t or -) 

Estimate to Complete Contract ' ■ 

Total Estimated Amount Required to Perform Contract 

V - (T + .13) , . . - ^ - ^ 

Contract Itinds All.ocated • • 

Variance - Lines 15 - l4 (+ or -) 


Additional -Amount for Wofk Proposed^ But not yet. Authorized 


^71 3. 

j y ........ . ^ 

'lL±Jxk^ 


— 1, 33 ^ 

- 

f/7?z i o 
t i?. 83;^ 


25 YEAR RE-REVIEW 
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25X1 
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GONTMCTOR MOrmiLY FINANCIAL REPORT .... ^ 


"HARDWARE" TYPE CONTRACT 


1. Contract Number FH-2515 


• ' 2/ Financial Status as of 9/28/69 


3. Contract Performance Period ‘ From 


Task Order No. (if Any)^ 

(Date) 

To A__ 


4. Estimated Percentage of Work Completed 
5 • Estimated Contract Completion Date ' . 

,6. Contractor Planned Cumulative Expenditures to Date 
7«- Cumulative Actual Expenditures to Date 
8. Contractor Planned Outstanding Commitments ' ’ 

9* ..Actual Outstanding Cormnitments 

10. .Cumulative Planned Expenditures and Outstanding ( 

Commitments to Date (6 + 8) 

11. Cumulative Actual Expenditures and Outstanding 

, Commitments to Date (7 + .9) 

12. Variance - Lines 10 - il (+ or -) 




1.763.63 2 

1.764,96 2 


1.763.63 2 

1.764. 96 2 
(1.330) 


r 




, r . ;13i ' ' Estimate tO: Complete Contract - ■ . ; " , : •- 

■ ■-14... Total Estimated Amount Required ■to'perform Contract ' 

•"‘^'^■^'•'■■■1,5-. ContraC't Ttinds"' Allocated 


27. 16 0 


-f- 

f 






.. r 

t 


792.12 2 , . f 


;732 , 28 8*: .. j 


! ! 


a-- V V.V' • 


: •■^'6 -'^Variance ■' ViLines '’i5 ' ■--t.l4 ;,(+ ox 1 ^/(39/834)' //v . . ^ 

*7 A 1 ^-:.A A rwY^'f ryaA * t..' ^ f- 


• iH 



■ ~ -f/f / v'^'i ■/;/,//./'. ./j/ ' /„■,/ // .; .rv/.-V 

... .. -^ . .. . ^ '<3*^ 

■ ■■ ".■■ ■- ' : ■ ■■ '■?•■■'• 't ./■/- ■'./?■ /•:/•'/”' / /' f ■ L 'p &■ 



25X1 




I 


;,v. 

1 ■ f 


’ ■A.-M.. 

'i' 

■/' « , 
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" 1. 

FH -2515 

FH-2510 


„ 8/31/69"' ' 

Wo 

3 . 

- 

change 

k . 

98 .hi 

in 

5 . 

- 

status 

6 . 

$1,763,631 


7 . 

$1,764,961 

since 

8 . 

- 

prior 

9 . 

- 


10 . 

$1,763,631 

report 

11 . 

$1,764,961 


12 . 

$- 1,330 


13 . 

$ 27,160 


lU. 

$1,792,121 


15 . 

$1,732,288 


l 6 . 

$- 59,833 



(cost including fee) 


AG-1102 

9/7/69 

Study 

"W7769 

AG-UOl 

Production 

1^ 

16.8^ 

H 

$ 2,508 

$17,813 

$1,359 

$ 2,508 

$16,557 

$2,039 

1 

ro 

vn 

0 

CO 

$17,813 

$1,359 

$ 2,508 

$16,557 

^,039 

- 

$ 1,296 

($ 680) 

$ 222,406 

$82,138 

$194,687 

$ 224,914 

$98,695 

$196,726 

$ 224,914 

$ 84,746 

$210,675 

- 

($13,949) 

$ 13,949 

[cost excluding fee) (cost excluding fee) 
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MONTHLY FINANCIAL REPORT 


1. 

FH-2510 

1. 

FH-2515 

2. 

7/27/69 

2. 

7/27/69 

3. 


3. 


4. 

97.2% 

4. 

98 . 4% 

5. 


5. 


6. 

$788,209 

6 . 

$1,763,633 

7. 

$826,250 

7. 

$1,764,884 

8. 


8. 




9. 


10. 

$788,209 

10. 

$1,763,633 

11. 

$826,250 

11. 

$1,764,884 

12. 

-(38,041) 

12. 

(1,251) 

13. 

$23,754 

13. 

$27,236 

14. 

$850,004 

14. 

$1,792,120 

15. 

$839, 735 

15. 

$1,732,288 

16 . 

(10,269) 

16. 

(59,832) 

f 


17. 



CC: 
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. J 


STAT 






1 . 

2. 

3. 

4. 

5. 

6 . 

7. 

8 . 
9. 

10 . 

11 . 

12 . 

13. 

U. 

15. 

16. 
17.: 


CONTRACTOR MONTHLY FINANCIAL REPQRt , 
"HARDWARE" TYPE CONTRACT 

Contract Number F" hi Task Order No. (if Any). 

Financial Status as of ^ ^ (Date) 

Contract Performance Period ^rom — 


^4o~il 


Estimated Percentage of Work Completed 

Estimated Contract Completion Date 

Contractor Planned Cumulative Expenditures to Date 

Cumulative Actual Expenditures to Date 

Contractor Planned Outstanding Commitments 

Actual Outstanding Commitments 

Cumulative Planned Expenditures and Outstanding 
Commitments to Date (6 + 8) 

Cumulative Actual Expenditures and Outstanding 
Commitments to Date (7+9) 

.Variance - Lines 10 - 11 (+ or -) 

Estimate to Complete ‘Contract 

Total Estimated Amount Required to Perform Contract 
(7 + 13) 

Contract Funds Allocated ^ 

Variance - Lines 15 - 14 (-*■ or -) 

Additional Amount for Work Proposed, But not yet Authorized 




/ 7 ^ 5 . ^ 3 ^ 


££ 

Ll9,hl.l23 
/, 7gz,;t-g^ 

<!S9 SB ^ I 
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AEROJET-GENERAL CORP. FINANCIAL REPORT 


1. 

AG-1100 

c: 

1. 

FH-251^5^ 

1. 

FH-2510 

2. 

6/1/69 


2. 

6/1/69 

2. 

6/1/69 

3. 

6/5/68-6/1/69 


3. 

- 

3. 

- 

4. 

52% 


4. 

98.1% 

4. 

94.3% 

5. 

1/31/70 


5. 


5. 


6. 

$2,028,387 


6. 

$1,763,601 

6. 

$766,257 

7. 

$1,807, 426 


7. 

$1,760, 998 

7. 

$291,995 

8. 

$321,613 


8. 

- 

8. 

- 

9. 

$203,532 


9. 

- 

9. 

- 

10. 

$2,350,000 


10. 

$1,763,601 

10. 

$766,257 

11. 

$2, 010, 958 


11. 

$1, 760,998 

11. 

$791,995 

12. 

=(=$339,042 


12. 

+$2, 603 

12. 

$-25, 738 

13. 

$1,663,779 


13. 

$32,514 

13. 

$47,740 

14. 

$3,471,205 


14. 

$1,793,512 

14. 

$839, 735 

15. 

$3,471,205 


15. 

$1, 732, 288 

15. 

$839, 735 

16. 

-0- 


16. 

$-61,224 

16. 

-0- 

17. 

$7,728 


17. 

$241,000 

17. 

-0- 


1 

I 
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CONTRACTOR MOt^'IILY FINANCIAL REPORT 


"HARDWARE'' TYPE CONTRACT 


1. 

2. 

3- 

4. 

5. 

6 . 

7. 

8* 

9. 

10 . 

11 , 

12 . 

13 . 

14. 

15. 

16. 

IT. 


Contract NumLe T FH-2515 Task Order No. (if Any)_ 

Financial Status as of 4/ 2 7/ 6 '9 (Date ) 

■To 


Contract Performance Period From 


Estimated Percentage of Work Completed 

Estimated Contract Completion Date / 

Contractor Planned Cumulative Expenditures to Date 

•Cumulative Actual Expenditures to Date ' ' 

Contractor Planned Outstanding Commitments ' ' - 

Actual Outstanding Commitments ' • ; . 

Cumulative Planned Expenditures and Outstanding ; 

Commitments to Date (6 + 8) ^ 

Cumulative Actual Expenditures and Outstanding ' /, 

Commitments to Date (7+9) 

Variance -Lines 10 - 11 (+ or -) : - 

Estimate to Complete Contract ’ ■ • • ' . 

Total Estimated Amount Required;,, to Perform Contract 

(T + 13) , . 

Contract Funds Allocated • ^ 

Variance. - Lines 15 - l4 (+ or -) 

'Additional Amount for Work Proposed^. But not yet A^^rized 


97.9% 


1,758,075 
1, 756, 462 


- 0 - 


- 0 - 


1. 758,075 


.1,756, 462 


1,613 


37,049 


1,793,511 


288 


1,73/ 
-(63/223) 
1 ^, 000 


■■V. ; I • 

■ V- : 
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ENCODER DEVELOPMENT 
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' ' CONimCTOR MONTHLY FINANCIAL PEPORT 

' ' "HARDWARE*^ TYPE CONTRACT , 


Task O^der No. (if Any)_ 
12/1/68 (Dafe) ' ‘ . 

3, Contract PerformanceV^eriod Prom_ J 


1, Contract Numbe r 

2. Financial Status as ^ 


97 . 4 % 

- 0 - • . 
1 . 655 . 939 ., . 
1 , 671 , 298 ^ 

/ 


-0- 


7 , 994 . 


1 , 655 , 939 . 


679 . 292 . ' 

( 23 . 353 ) ' 


U, Estimated Percentage of^WorTXai^l^d / v, •• •. 

5. Estimated Contract Completion Date , V ’ ; . 

6. Contractor Planned Cumulative Expenditures to Date ; 

' • * ■ ' ' . ♦ S ;■ ,*» 1 ’ , ' 

7. 'Cumulative Actual Expenditures to Date ^ 

8. Contractor Planned Outstanding Commitments y : 

9. Actual Outstanding Commitments 

10. • Cumulative Planned Expenditures and Outstanding . /y 

Commitments to Date (6 + 8) ...r , • y . . 

' • ‘ 

. 11, Cumulative Actual Expenditures and .C^tst^d^ : '.' /V/ . 

C ommi tments to Date (7 + 9) ' J;, ^ 

12. Variance -'Lines 10 - 11 V+ 

13. Estimate to Complete Contract • ' - . ; • 

• .14. ' Total Estimated Amount Reqvdred/to Perform Contract . - • .* -X 

(T + 13) ■ • •: , / / ^ 

. • '• ^ 1 , 637 , 0 ^ 45 . 

15. Contract Funds Allocated^ '.'j:, •. ' 

16. Variance- - Lines 15 *) 

yet Aut^Siaed- 


17. -AdaiUonal itooun^ ’tot. W«k Pr^ooed,; npy 

. 0 ^. ^ / ' , ] ^ • *. v* ••••".* vV •' 

* ' ,* *’• •**'* '** ■ I *• •*' '*' * * ***’*■ •;* ’* * I *, ' ■ **• *• * / 

• • * • '• • « V* • . , • ‘ 7 ” «’••* » V ' i*. .* I.' ' • . . 

' ’ ' * ' , * ' .'^a ♦ 'w ■ . •* ' • • • 

^ •* '<»’'• ,• *•'/'* » ’ * 1^ • * i *\»* * **, ,* • ** i •’ ‘ * “* ' • • 

• ■■■X "■i: ■ . v- • • 
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1 , 714 , 552 ^, 




STAT 


1 
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) 


CONTRACTOR MONTHLY FINANCIAL .SBPORT 
"HARDWARE" TYPhi CONTRACT 


i/o - // 
'99io '/>' 
%-if </o -/‘Z 


Contract Number 


P tr 


/inanciai Statua ea of V ^ 


Jontract Performance Period Prom_ 


Taak Order No. (if Any). 
__ (Date) 

T o 


4. .iatimated Percentage of Work Completed 

5. Catimated Contract Completion Date 

o. Contractor Plannea Cumulative Expenditures to Date 
7. Cumulative Actual Expenditures to Date 
S. Contractor Planned Outstanding Commitmenta 7 

9. Actual Outstanding Commitmenta ^ 

10. Cumulative Planned Expenditures and Outstanding 

Commitmenta to Date (6 + S) 

11. Cumulative Actual Expenditures and Outstanding 

Commitments to Date (7+9) 

12. Variance - Lines 10 - 11 (+ or -) 
i>. Estimate to Complete Contract 

14. Total Estimated Amount Required to Perform Contract 

(7 + 15) 

1.5. Contract Funds Aliocat^a 
...o. /arxancts - Lines 15 - 1^ or -) 

Vf additional Amount for Work: Proposed, But not yet Authorized 


9££_ 


/. G 30j 
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WSL. /^37, 




Ff* 

r^r^L 


lyo. ^'7 

Sf. 

S^O-L- 


^ ^xPenMiT if Affs 

j- ^ ^ ^.■. *g I 1 ^ ’^K 

j «4ff/e jm#€4©| I £iftSfe Aiicie* 1 ^^4 I 


i I 1/^ t 


-n I 

•j fiJjUJ I 

i'l ^tr^-2- I 

in^too^ 


I 7^91^0^ I 


H . < 

/^S,l^ 


€.—^ 

^*r 

TMja^ \ MTMFd 





It ' 

1 '■' 

P 

1 

Ir^n 


1 ■ 1 

^Yi^ifyAtA j 


1 1 

S^iO'!^ J 


^¥F.9S^ 



/7, Ifi 


77 cnao 


/l^ d^Aik. ?/c) 

^2ii.4»wi d<oi sjiikJtd ^A«»< 

C2^^i>^/<4 - n,i(^') 


€d,,,j£^:ikm>ud 




. :/ Hi. ^ ..-^ 

^ / >«##« • tp-'-i ^ ’m-*^ N6«.- 


if 

.f ' ' f 


% 


4 4 ^A^:7? 


7- 


^ < ■ *-> •' 

■» O . 

^ > 7. ^4<S“ 


-7 s . s* 
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Sry '/o '/ . 

Pi 'fa -V J C^-i 


0onx.rmct Muaber W 


i -T / 






Financial Status as of ‘7/^^ 
Coatract Performance Period Prom 


Taefc Order Wo. (if 
^ (Date) 

T o— 


5. 

6. 

3. 

9e 

iOe 

lie 






-7 a 


. p.rc.nta<je of Wo« Oompl.t.d 

Contract 0o.pl.tion tat. 

-"ontraotor Plann.d CnUtiv. .xp.nditu«. to tat. 
Cu.ulati,. Actual Utponditurat to Bat. 
oontraotor Pl.„n.d Outatandlng OoncltMnt. 

Aotaal Out.tandine OommltMnt. 

'““comrt.M?rto Stn^r”) 0“‘*«»n(Un« 

/ariance - Lines 10 - n (+ 
iiaUaaue to Complete Contract 

-otax iSstXKUited Amoupi't' 

(7 -r 15) 'iuiret to Perform Contract 

l-onT:yact funda Ailoctted 
Variance - Lines 15 - I4 (-, ^r -) 

x-aaitionai Amount for Work- »r.- r. 

““ -ropocc. nut not y.t Autho.-lz.d 




Ag:,?, g 


"7 y/ 

— -li 

— Ay.ycrt 


“7 




'//l' 






. Cv- 


% } 
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a' « s.-‘ / 


^ 7 6 i , V 7 s 

r^/y/ ^7, ^ <^e_ 


/?/• 

rif/H 

r#r/f^ 


5^5^ Zi/ : 

i j.r, // y 


— - — r-^ — r— — r“^ — r ' . irr^in I 


‘-./V-f/Z-ir I 77/^?*+ j ^,7/C5 I //7;7‘7V^ I 7if, >oC, j 7^/ 

■'■ '‘ I ! I I I -/o^><3 //, 


-<.»ao 7,'f^ jf j 

1 



i i I 1 1 I J 


'2^ V, o«a >:? 








A 6-^ $a) 

^4^2^ tsr^mA. ^-f) ^ ^ 
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: y I 


nnMTRACTOR MONTHLY FINANgl^ RgPORT 


^Cf Lfo - // 


tPWARE" TYPE Ci 


Contract Numbe] 




Financial , StatuVas of 




Task Order No. (if Any). 
(Date) 


Contract Performance Period Prom_ 


Batimated Percentage of Work Completed 




Batimated Contract Completion Date 

Contrac^r Planned Cumulative Expenditurea to Date 

Cumulative Actual Expenditurea to Date 




Contractor Planned Outatanding Commitments 


Actual Outatanding Commitmenta 




Cumulative Planned Expenditures and Outatanding 
Commitments to Date (6+0) 


Cumulative Actual Expenditures and Outatanding 
Cornmitoienta to Date (7 + 9) 


A 4 3/. 


Variance - Lines 10 - 11 (+ or -) 


Estimate to Complete Contract 


Total Batimated Amount Required to Perform Contract 

(7 + 13) 


Contract Punda Allocated 


Variance - Lines 15 - 14 (+ or -) 


Additional Amount for Work Proposed, But not yet Authorised 
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/ / . 


financial REPORI 


Contract Nujnn)2^e's;,^^ 

Fip. 0 .ncial Status as o 

A..V 


^ _ fm-mance Period from 

Contract performance 


• Task Order No. (If Any) 



(Date) 


— rnsTEh 


EsWatea Percentage o£ Worit Completed 
Estimated Contract Completion Date 

contractor Planned Camnlative expenditures to pate 

Cumulative Actual Expenditures to Date 
contractor Planned Outstanding Commitments 

Actual Outstanding Commitipents 

Fxnenditures and Outstanding 
cumulative to Date (6 + 8) 

» . »1 Exnenditures and Outstanding 

cumulative Acinal^E^^^^^^ ^ „ 

variance - Unes 10 - 11 (+P-) 

Estimate to Complete Contract 

petal Kstimated Amo^t aeouired to Perlorm 

Contract (7 + ioj 
Contract Funds Allocated 

Variance - Lines 15 - i4 (+ o ) 

i a onnt for Work Proposed but not yet 
Additional Amount tor vv 

Autho risked 




1 * 609*741 


7 * 92 | 


li6i7767F 



105*012 

i 

1 ^ 637,394 
( 77 ; 366 ) ^ 


STAT 
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CONTRACTOR MONTHLY FINA.KCIAL REPORT 
"KARDWARE" T V P E C O NT RA C T 


Contract Number FH 2515 Taak Order No. (If Any! 

Financiiii Status as of 6/30/68 (Date) 

tQ 6/30/68 


Contract Performance Period from 


Estimated Percentage of Work Completed 
aaSiirnated Contract Completion Date 


Contractor Planned Cumulative Expenditures to Date 

Cumulative Actual Expenditures to Date 

Contractor Planned Outstanding Commitments 

Actual Outstanding Commitments 

Ciomulative Planned Expenditures and Outstanding 
Commitments to Date (6 + 8) 

Cumulative Actual Expenditures and Outstanding 
Commitments to Date (7 + 9) 

Variance - Lines 10 - 11 (+ or -) 

Estimate to Complete Contract 

Total Estimated Amount Required to Perform 
Contract (7 + 13) 

Contract Funds Allocated 

Variance - Lined L 5 - 14 (+ or -) 

Additional Amount for Work Proposed but not yet 
Authorized 


92.4 


1,637, 394 
1,595,170 


7,553 


1,637, 394 
1,602,723 


34, 671 
123,872 


1,719. 042 
1,637,394 
(81,648) 


197,000 


Sanitized Copy Approved for Release 2010/05/19 : CIA-RDP72B00464R0001001 10001-2 


1 . 

2 . 


3. 

4. 

5. 



10 . 

11 . 


12. 

13 . 



15 . 


16 . 


17. 
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i"! T ■ 

CONt|ACTOR MO^jTTHLY FINANCIAL REPORT 
■■^kARDWARg" .TYPE CONTRACT 


Contract Number FH2515 Task Order No. (If Any) ^ ** 

Financial Status as of 5/5/68 (Date) 

Contract Performance Period froin 2 5/5/68 

Estimated Percentage of Work Completed 9 ^ 


Estimated Contract Completion Date 

Contractor Planned Cumulative Expenditures to Date 

Cumulative Actual Expenditures to Date 

Contractor Pla.nned Outstanding Commitments 

Actual Outstanding Commitments 

Cximulative Planned Expenditures and Outstanding 
Commitments to Date (6 + 8) 

Cumulative Actual Expenditures and Outstanding 
Comrnitments to Date (7 + 9) 

Variance - Lines 10 - 11 (+ or -) 

Estimate to Complete Contract 

Total Estimated Amount Required to Perform 
Contract (7 + 13) 

Contract Funds Allocated 

Variance - Lines 15 - 14 (+ or -) 

Additional Amount for Work Proposed but not yet 
Authorized 


1, 534, 332 

1 , 570, 611 

- 0 - 

7,923 

1,534, 332 

1,578.534 
(44, 202) 
66, 347 


1, 644, 881 
1, 562, 394 
(82,487) 


197,858 
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CONTRACTOR MONTHLY FINANCIAL REPORT 


lUUU i-z 



1 . 

Contract Number FH 2HS Task Order No. (If Any) 0 

yr 

2. 

Financial Status as of 3/31/68 (Date) 


3. 

Contract Performance Period from to 3/31/68 


4. 

Estimated Percentage of Work Completed 

97% 

5. 

Estimated Contract Completion Date 7/1/68 


6. 

Contractor Planned Cumulative Expenditures to Date 

1,524, 064 

7. 

Cumulative Actual Expenditures to Date 

1,558,517 

^ 8. 

Contractor Planned Outstanding Commitments 

-0- 

9. 

Actual Outstanding Commitments 

7.993 

10. 

Cumulative Planned Expenditures and Outstanding 

Commitments to Date (6 + 8) 

1.524.064 

11 . 

Cumulative Actual Expenditures and Outstanding 

Commitments to Date (7 + 9) 

1,566,510 

12 . 

1?. 

Variance - Lines 10 - 11 (+ or -i) 

( 42,446) 

13. 

Estimate to Complete Contract 

51,265 

14. 

Total Estimated Amount Required to Perform 

Contract (7 + 1 3) ^ 

1,609,782 

15. 

Contract Funds Allocated 

1,527,394 

16. 

Variance - Lines 15 - 14 (+ or -) 

{ 82, 388) 

1 7. 

Additional Amount for Work Prqposed but not yet 

Authorized 

197,858 


(T&M Repair & Test, etc. ) 

10, 000 
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CONTRACTOR MONTHLY FINANCIAL REPORT 
"HARDWARE" TYPE CONTRACT 

Contract Number FH 2515 Task Order No. (If Any) jf 
Financial Status as pf 3/3/68 (Date) 

y 

Contract Performance Period fr6rnl2/31 /67 to 3/3/68 

Estimated Percentage of Work Completed 

Estimated Contract Completion Date 7/1/68 

Contractor Planned Cumulative Expenditures to Date 

Cumulative Actual Expenditures to Date 

Contractor Planned Outstanding Commitments 

Actual Outstanding Commitments 

Cumulative Planned Expenditures and Outstanding 
Commitments to Date (6 + 8) 

Cumulative Actual Expenditures and Outstanding 
Commitments to Date (7 + 9) 

Variance - Dines 10 - 11 {+ or -) 

Estimate to Complete Contract 

Total Estimated Amount Required to Perform 
Contract (7 + 13) 

Contract Funds Allocated 

Variance - Lines 15 - 14 {+ or -) 

Additional Amount for Work Proposed but not yet 
Authorized 



97% 


I,5i7> 867 
1,551,833 


- 0 - 


7,993 


1, 517,867 


1,559,826 
( 41,959) 
55. 842 


1 , 607, 675 


1,527,394 
( 80,281) 


197.858 
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1 . 


2 , 


3. 

4. 


5. 


6 . 


7. 



8 . 

9. 


10 . 


11; 


12 . 

13 . 

14 . 


15 . 


16 . 


17. 
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CONTRACTOR MONTHLY FINANCIAL REPORT 
"HARDWARE" TYPE CONTRACT 


Contract Number FH 2515 Task Order No. (If Any) $ 

Financial Status as of 12/31/67 (Date) 

to 12/31/67 


Contract Performance Period from 


Estimated Percentage of Work Completed 
Estimated Contract Completion Date T/i/^g 


97% 


Contractor Planned Cumulative Expenditures to Date 

Cumulative Actual Expenditures to Date 

Contractor Planned Outstanding Commitments 

Actual Outstanding Commitments 

Cumulative Planned Expenditures and Outstanding 
Commitments to Date (6 + 8) 

Cumulative Actual Expenditures and Outstanding 
Commitments to Date (7 + 9) 

Variance - Lines 10 - 11 (+ or -) 

Estimate to Complete Contract 

9, otal Estimated Amount Required to Perform 
Contract (7 + 13) 

Contract Funds Allocated 

Variance - Lines 15 - 14 (+ or -) 

Additional Amount for Work Proposed but not yet 
Authorized 

(T&M Repair & Test Etc. ) 


$ 1.498.473 

1.525. 135 

- 0 - 

7, 993 
1.498.473 


1.533. 128 
( 34.655) 

42. 293 

1.567.428 
1,497,394 
( 70,034) 

197.858 
30, 000 
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, 


W80 


CONTRACTOR MONTHLY FIMNCIAL* Ria^QRT 
"liARDWARE” TYPE CONTRACT i 


1. Contract' Number FH 2515 


Task Order No. (if Any) 


. 4 ■ V- 
i- •/;! 


2. 

Financial Status as of i October 1967 (Date) 



0 - 

Contract Performance Period From 10-28-65 To 10-15-67 


, 

4. 

Estimated Percentage of Work Completed 

23l_ 

V' 

5 • 

Estiraated Contract Completion Date 

12-80-6? 

;#/ :^ 

6. 

Contractor Planned Curaulative ExiJenditures to Date 

1.479.252 

' rli ' i ■ 

T. 

Cumulative Actual Expenditures to Date 

1.465.486 


8. 

Conti’actor Planned Outstanding Commitments 

^0- 

'if.- 

9. 

Actual Outstanding Commitments 

9.227 

Tfi; 

10. 

Comui.ative Planned Expenditures and Outstanding ' 




Com/nltmentc to Date (6 + 8) 

TJi79.252 


11. 

Cumulative Actual Expenditures and Outstanding 

' 

. M ■ ■ i 


Cormaitmonts to Date (7 + 9) 

i^iak.,713 

ii ■ .£«» . 0. 

• . "4:- ; ^ 

12. 

Variance - Lines 10 - 11 (+ or -) 

, +4,58Q 

• ‘'I'' ^ 

13. 

Estimate to Complete Contract 

.103,29^ 


0-4. 

Total Estiraixted Amount Required to Perform Contract 


'’I'’; ■ 


(7 + 13) 

1.568.781 

^ -■ 

19. 

Contract Funds Allocated 

1.^97.394 


16. 

Variance - Lines I5 - 14 (+ or -) 

■(71.387) 


IT. 

Additional Amount for Work Proposed^ But not yet Authorized 

■ 197.858 

'lii ■ 
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MEMORANDUM FORj Chief* Industrial Audit Division, OSA 
SUBJECT; Request for Audit 


Contractor; 

Contract Nos 
Tyne of Contract: 

Tyoe of Audit Required; 
Dollar Value of Contract; 
Date Audit Required; ASAP 

NEGOTIATOR: 



25X1 
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— 17 JnnuRry. 1968 

HEHOBANDCm FOR: Chief, Industrial Audit Division, OSA 
SUBJ]EK!T: Request for Audit 


Contractor : 

Contract No: 

Type of Contract : 

Type of Audit Required: 
Dollar Value of Contract: 
Date Audit Required: 

NEGOTIATOR; 


■ J Uee | e t g e n e r a l — 

■jcaro 

-Ja ore ag a l a « o op< 
Spares 73>l86 

In te g ret e 

Modulea 

— W9BI 


25X1 

UW/USA 


DATE, 

MEMORANDUM FOR; Contracts Management Division. OSA 
Audit Scheduled For; 


'cTiKSToSa 
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CJC:68002 
3 January 1968 


OSA 0/lr L ^ ^\ 


On 14 November 1967 we were in receipt of a letter (Idea-0688/ 67) 


from 


commending A1 and John specifically for the effort they have put 


forth on the W-80 job. For this show of appreciation, we are indeed grateful. 
There are other areas of the letter which A1 is just now able to look at. 


so I don’t have any answers for 


at this time. However, the specific 
reason for this letter is to forward the cost tc for the incorporation and 

environmental test of 100 microelectronic modules in system number 2 as 
requested in the fourth paragraph of .etter. 


Environmental tests for the first W80C system are based on discrete 
component modules. The costs presented as Enclosure (1) are considered as 
added scope items resulting from the test of two W80C configurations. 

and advised him that you needed the spare 


Also 


you called 


parts list and costs for one set of WSOC spares. Enclosure (2) is a copy of 
a spare parts list we prepared last July. I have brought it up to date with 
new rates and burdens. 

If there is anything further we can do, please feel free to call on us. 

Vmirs vprv tru ly, 
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Enclosure (1) 


Integrate 100 microelectronic modules into system number 2 


60 salary hours @ 6. 14 368 

80 hourly hours @ 3. 72 298 

666 

Direct Labor Overhead @ 130% 866 

Temp-Alt Test System 2 

40 salary hours @ 6. 14 246 

60 hourly hours @ 3. 72 223 

469 

Direct Labor Overhead @ 130% 6l0 


Vibration Test System 2 

40 salary hours @ 6. 14 246 

80 hourly hours @ 3. 72 298 

544 

Direct Labor Overhead @ 130% 707 

Acceptance Test System 2 

No charge - Considered part of the original contract 


1532 


1079 


1251 


G&A @ 9. 7% 


Fee @ 8% 

Est. Cost Plus Fee 


3862 

375 

4237 

338 

4575 
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^-1 

1 


WSO INFRARED SYSTEM 


PROGRESS REPORT No. 22 


I INTRODUCTION 

II PROGRAM STATUS 



A. 


B. 


C. 

D. 


E. 


F. 


G. 


H. 


Subsystem Status 
System Status 
Interface Status 
Procurement Status 
Fabrication Status 
Assembly Status 
Analytic or Test Data 
Technical Conference Notes 


c-C' 


-f 1 


7 / 



PROBLEM AREAS 

Figures: 


1. 

Schedule Flow Chart 

2. 

Milestone Chart 

3. 

Microelectronics Schedule Chart 
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Page 2 of 6 

INTRODUCTION 

The objective of the present program is to modify two W80C Infrared 
Systems for flight evaluation. The principal modifications include new de- 
cision logic circuits, detector arrays, analog circuits and power supplies. 

Only the scanner and optics remain unchanged. Monthly progress for the per- 
iod of 15 August to 15 September is presented in this report. Work during this 
period has primarily been concerned with the production of 220 analog modules 
and system alignment in preparation for acceptance testing and delivery. 

On 24 July, an emphasis was placed on delivery of both W80C systems 
as soon as possible. Objective dates established at this time were 15 Septem- 
ber for System No. 1 and 2 October for System No. 2. At the same time, a 
backup program was undertaken for 220 analog modules using discrete com- 
ponents, primarily because of vendor mask problems for the microelectronic 
modules. Presently, 106 discrete analog modules have been completed for one 
system with the remaining units scheduled for completion in early October; if 
transistor deliveries can be made. Estimated system delivery dates now are 
the weeks of 25 September for System No. 1 and 9 October for System No. 2. 

The Activity Flow Chart of Figure 1 presents the present program 
status. At the top of this chart is noted the new discrete module effort and 
the estimated slippage in the microelectronic modules. As shown, one system 
of analog amplifiers is now available and the alignment of System No, 1 com- 
plete. Pod installation and threshold adjustment remain before system testing. 
Completion of the noted test plans have slipped due to the extended effort on 
the analog modules. Figure 2, the Milestone Chart, has been updated and is 
self-explanatory. Figure 3 depicts the microelectronic schedule and notes the 
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Page 3 of 6 

slippage in this area. It may be noted that this effort, beyond the first 110 
units, is proceeding on an minimum cost basis due to the previously-mentioned 
mask problems and funding limitations. 

II PROGRAM STATUS 

A. Subsystem Status 

Analog Microelectronics - Because of mask and funding problems, 
deliveries have slipped as shown in Figure 3, Delivery estimates now 
are for 110 units on 25 September, 110 units on 1 November and the 
remaining 100 units approximately the last of November. New masks 
have been received and depositions show them to be acceptable. 

2. Analog Discrete Electronics - Since the 26th of July, when this 
program was initiated as a backup for system delivery in September, 
progress has been outstanding. Although the initial schedule of 110 units 
by 3 September (5 weeks) was next to an impossible one, it was almost 
achieved. In the seven weeks which have passed, design evaluations were 
completed, a package design was completed and an attempt was made to 
procure all parts within a two-week period. Presently, 106 modules 
have been manufactured, aligned, and burned in for a period of 48 hours. 
The remaining units are scheduled for the week of 9 October, providing 
the final delivery of two types of transistors can be achieved. The 
vendors involved are Texas Instruments, Amelco and Siliconix. 

3- Digital and Servo Logic - Assembly and testing of all logic and 
servo cards are now complete. The eleven card assembly for System 
No. 1 has been aligned and undergone temperature tests. It is ready 
for pod installation. 
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Page 4 of 6 

4. Power Supplies - The two power supply packages for each system 
have been in operation with system elements for over three weeks. In 
addition, they have undergone temperature chamber tests. To date, a 
number of design weaknesses have been located and rectified by the ven- 
dor. These weaknesses were primarily in the short circuit proof cir- 
cuits. Evaluations will continue in order to assure no other weaknesses 

exist. 

5. Servo-Scanner Alignment - Servo scanner alignment has been com- 
pleted for system No. 1 and is in process for system No. 2. In addition, 
temperature chamber tests have been completed and were satisfactory. 

6. Telescope - Detector Assembly - Two telescope-detector assem- 

blies have been completed, aligned and evaluated under cold-focus con- 
ditions. Optical and detector parameters have been evaluated from 
80°F to -55*^F and focus set for a telescope temperature of -10 F. As a 
result of these tests, two operational conditions have been changed. 
First, thermal blankets will not be used on the telescope due to the com- 
pensating effects detector improvement at cold temperatures and the 
smaller change in focus shift at temperatures below 0°F. Secondly, 
tests conducted on the thermoelectric cooler, with the maximum avail- 
able heat sink, vs. heat sinking the detectors directly to the pod skin, 
have shown the latter approach to be better for the present telescope- 
detector design. A detector to skin H to 13°F will be provided 

in either case. The previous (ref. thermal flight test data) was 

approximately 30°F. 
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Page 5 of 6 

B. System Status 

System No. 1 is now ready for pod installation. Subsystem 
elements will be assembled in the pod during the next week for final 

checking before system tests. System No. 2 is in the process of 
alignment except for analog amplifiers. 

C. Interface Status 

Emitter-follower stages have been added in all high impedance 
data lines to minimize interfacing problems. With the addition of 
these isolation stages and the information conveyed in the W80C inter- 
face document, no interface problems are apparent at this time. 

B* Procurement 

The following procurement items are active at this time and are 
problem areas for System No. 2. 

1. Transistors - Texas Instruments, Amelco and Siliconix 
procurements are delinquent at this time. Amelco has repeatedly 
slipped with Siliconix (their backup source) coming through. Pro- 
curement is now being terminated with Amelco since Siliconix 
has shown they can complete our requirements. Texas Instruments 
delivery is the most critical, they are over three weeks late and have 
provided no parts. The possible completion of approximately 150 
analog modules has only been feasible by buying from another pro- 
gram's stock which must be replaced. A partial delivery must be 
obtained in order to complete modules for System 2. 
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Analog Module P. C. Boards - Four vendors were finally 
necessary to assure at least two qualified sources. Procure- 
ment has been cancelled with the two initial vendors and an 
adequate backlog is now available and assure no production 
problems. Circuit Research provided the best units with 
Circuitronix considerably poorer in quality. 

Fabrication Status 

All fabrication is complete except for clean-up as required during 
pod installation. 

Assembly Sta tus 

All assembly is complete except for the second 100 analog modules. 
Analytic or Test Data 

No analytic or test data is finalized to the point where it may be 
released at this time. 

Technical Conferences 

'visited John and Al, 11 September 1967, Subject: W80 
Program Review and delivery status. 

PROBLEM AREAS 

Analog Transistors - Delivery of Texas Instrument transistors 
within one week is necessary in order to prevent further slippages. 


G. 


H. 


STAT 
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"ii/liil/WAni’;" 'J'tPE COWTMC'J’ 


1. Contract' IVumber 2515 - , Task Order Wo. (If Any)_ 

2. Financial Statue as of 9 / 3 / 67 (Date) 

j. Contract Perforraunce Puriocl. From f o 10/15/67 


4. FSuiaated Percentage of Work Completed 
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INTRODUCTION 

The objective of the present program is to modify two Model W80C 
Infrared Scanners so as to provide an improvement in performance. 

This modification primarily consists of new decision logic circuits, de- 
tectors and analog circuits. The monthly progress from 15 June to 
15 July 1967 is presented in this report. 

The main effort during the past month has been concerned with the 
production 220 analog electronic modules, the testing of assembled logic 
and servo cards, the wiring of system cables and the delivery of new 
detector arrays. Also, during this report period, a decision was made 
to proceed with the elevation encoder retrofit. The delivery slippage 
and cost overrun of the detector vendor, as previously reported, has 
been a major problem area. Since delivery of the first array has now 
taken place, the critical remaining items are the multi-layer P. C. boards 
and the analog circuits. The multi-layer boards, due in early June, are 
causing delays in tests which have an ultimate effect on system assembly 
and alignment. 

The Activity Flow Chart of Figure 1 presents the present program 
status. Items shown completed during this reporting period are: de- 
livery of one detector array, delivery of two sets of power supplies, a 
re-evaluation of the system MTBF analysis and completion of one logic - 
servo package. Figure 2, the Milestone Chart, has been updated and is 
self-explanatory. The analog microelectronic schedule of Figure 3 has 
been updated to show completion of certain documents and reports. 
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PROGRAM STATUS 
A. Subsystem Status 

1. Analog Microelectronics - The present status of this effort 

is shown in Table I. A group of 21 modules are now in test and evalu- 
ation. Data from these tests will be evaluated prior to initiating 
tests on subsequent units. One module has been subjected to vibra- 
tion with a second one soon to follow. This unit was vibrated at lOg 
on two axis (20 to 20, 000 cps), Operation was checked before and 
after vibration and no detrimental effects were noted. 

As noted in the past report, problems exist in the deposition 
yield due to masks which are not as good as specified. In addition, 
low noise input transistors for the preamps must be selected and in 
most cases they do not meet vendors stated noise figure. Since the 
minimum equivalent detector noise input is approximately 9 micro 
volts, it is desired to keep the equivalent amplifier noise at 4 micro 
volts or less. These low noise transistors have been exhibiting noise 
values of from 3 to 6 micro volts. 

2. Digital Servo Logic - Table II presents the current assembly 
and testing status of the logic and servo cards and system wiring. 
There are no anticipated problems in this phase. 

3. Elevation Encoder Retrofit - Work was initiated on this phase 
during the past month. At present, all design work is waiting for 
final vendor encoder design data. Once this is received and frozen 
the W-80 gimbal designs may be completed. 
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B. System Status 

No work is in process at the system level. 

C. Interface Status 

Word was received that vehicle personnel have determined a 
satisfactory mounting for thermal tests. A visit is planned for 
19 July 1967 to review interface problems associated with these 
tests. 

A preliminary W-80C interface document has been prepared. 

One section, the radiometric output, remains open and is subject 
to change. 

D. Procurement 

!• Detectors - A substantial schedule slippage and cost overrun 
has been experienced in this area. The first of two detector arrays 
was received on 10 July 1965, eight and a half weeks late. The 
second unit is now scheduled for testing on 14 July. 

The first array received has 5 bad channels out of 100. The 
remaining channels look quite good with most D stars ranging from 
1.2 to 1.7x10 ; 1.4x10 was specified. 

2. Thermoelectric Cooler - This item is complete as previously 
reported. 

3. Power Supplies - All four units, two for each system, were 
delivered in late June. These units will now be tested with various 
portions of the system. Total weight of the new power supplies is 

7. 5 pounds per system; this compares with the previous power supply 
weight of 10 pounds per system. 
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E. Fabrication Status 

The thermoelectric cooler heat strap modification remains to 
be made. 

F. Assembly Status 

Both system cable assemblies are approximately 90% complete. 
No tests have been made on these units to date. 

G. Analytic and Test Data 

MTBF calculations for the new W80C design have been completed. 
The MTBF for the W80 system was computed to be 1259 hours. With 
this MTBF , an availability of 0. 997 can be met with a mean time to 
repair of 3. 788 hours or less. 

H. Technical Conferences 

visited John and Al, 28 June 1967, subject: Program Review. 
PROBLEM AREAS 

I. Printed Circuit Boards - A multi-layer P. C, board used for the 
analog modules has now become critical. This item, due on 10 June, 
still has not been received. Vendor problems occurred because key 
personnel were lost during a company acquisition process. Backup 
sources are being investigated in case the vendor cannot resolve his 
problem. 

2. Potential problems still remain in the analog circuit area. The 
potential problems are schedule and performance. This is caused 
mainly from poor masks which give a low deposition yield and input 
transistors which have a higher noise than specified. 
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TABLE I 

ANALOG MICROELECTRONIC STATUS 



PreAmp- Filter 

AGC 

Threshold 

Circuit Design 

(C) Complete 

(C) Complete 

(C) Complete 

Package Design 

(C) 

(C) 

(C) 

Worse Case Analysis 

(C) 

(C) 

(C) 

Mask Fabrication 

(C) 

(C) 

(C) 

Deposition Sc Test 

55% 

48% 

80% 

Component Delivery 

100% 

100% 

100% 

Assembly 

l55% 

42% 

51%| 

Module Status 

53 Units 

'V 
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TABLE II 


SYSTEM I SYSTEM II 

Assembled Tested Assembled Tested 

A. Digital & Servo Assembly 



1. 

Az Servo (1 Bd) 

X 

X 

X 

X 


2. 

El Servo (1 Bd) 

X 

X 

X 

X 


3. 

Scan Pattern (3 Bd) 

X 

X 

Short 1 Bd 
(due 8/7) 

66% 


4. 

Sig. Proc. & Del, (1 Bd) 

X 

X 

X 

X 


5. 

Target Size Disc (2 Bd) 

X 

X 

X 

X 


6. 

Targ. Stor. & Val. (2 Bd) 

X 

X 

X 

X 


7. 

Sector Time & Gates (1 Bd) 

X 

X 

X 

X 

B. 

Power Supplies 

X 

None 

X 

None 

C. 

System Cabling 

90% 

None 

80% 

None 

D. 

Scanner Mod. 

X 

X 

X 

X 

E. 

Detectors 

X 

X 

Due 7/15 

-- 

F. 

T 

E Cooler 

X 

X 

X 

X 


(X) completed 
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INTRODUCTION 

Two Infrared Systems, with the designation of W80C, are being 
modified to incorporate new decision logic circuits, detectors and 
analog circuits. The following report presents the monthly progress from 
15 May to 15 June 1967. Work during this period, as in the past month, 
has been primarily concerned with the production of 220 analog electronic 
modules, the testing of assembled logic and servo cards and the wiring 
of system cables. A delivery slippage and cost overrun by the detector 
vendor still remains a problem and the current pacing item. At this 
time a 9-week slippage is quoted with a resultant effect of 8 weeks on 
the program. Cost overrun remains the same at approximately 45 percent 
of the initial CPIF contract. 

Because of the above large slippage the Activity Flow Chart, 

Figure 1, has been redrawn to more clearly depict the program status. 

Also noted in this figure is the fact that the analog electronics is only two 
weeks from being a pacing item since a slippage of six weeks now exists 
in this area. In view of the slippage, the chart also shows a stretchout 
of the testing and wiring phase to provide the most efficient use of person- 
nel and minimize secondary increased cost effect s. Figure 2, the mile- 
stone chart has been updated and is self-explanatory. The analog micro- 
electronic schedule, Figure 3, shows a delivery slippage of six weeks 
for W80 modules (which is given priority over S22) and can be seen to 
be within two weeks of becoming a pacing item in Figure 1. 


Sanitized Copy Approved for Release 2010/05/19 : CIA-RDP72B00464R0001001 10001-2 



Sanitized Copy Approved for Release 2010/05/19 : CIA-RDP72B00464R0001001 10001-2 

Page 3 of 5 


PROGRAM STATUS 

A. Subsystem Status 

1. Analog Microelectronics - The present status of this effort 
is shown in Table I. The problems existing in this effort are as 
stated in the previous monthly report. The most significant 
problem being that of low quality masks. This has resulted in 
deposition yields of 10 to 20 percent rather than 80 percent ex- 
perienced on other programs. The mask vendor has recently 
moved to new facilities and has not, at this time, attained satis- 
factory process control. In addition, because this effort is fixed 
price, work is proceeding on a cost rather than schedule emphasis. 

2. Digital & Servo Logic - Table II presents the current as- 
sembly and testing status of the logic and servo cards and system 
wiring. Other than rescheduling of these items, in view of the 
over-all program, and some non-pacing problems with P. C. 
board delivery, there are no anticipated problems in this phase. 

Work has been initiated on a redesign to incorporate eleva- 
tion encoders. This is proceeding as rapidly as possible to as- 
certain its total effect the sector light location and the possibility of 
replacing the elevation tachometer. It is highly desirable to in- 
corporate the necessary changes in gimbal design and sector 
lights at this time rather than some later date. 

B. System Status 

No work is in process at the system level. 
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Interface Status - A decision has been made to make some flight 
evaluation tests with the WSO thermal simulation unit. As a result 
of a meeting with Clay and Fred on 24 May 1967 it was determined 
that nothing would be done until a mounting layout could be agreed 
upon. 

D. Procurement 

1. Detector - The detector vendor reports a slippage of 9 weeks 
on array No. 1 and 5 weeks on array No. 2. This causes an 8 week 
program slippage. Previously a 6 week slippage was reported. An 
additional 3 weeks were lost when tests showed that the first de- 
tectors mounted did not meet specifications. The assembly se- 
quence in the final stage of manufacture is such that a fixed amount 
of time is required. To proceed any faster would provide a lower 
quality product and greatly increase the risk of further problems. 
For example, welding, curing recovery bake, and so on, can only 
proceed at a certain pace. 

Although an additional 3 weeks were lost, it is reported that 
there are no additional costs expected over the previously stated 
overrun. 

Thermoelectric Cooler - This item is complete as previously 
reported. 

3. Power Supplies - Delivery of this item was scheduled for 
1 June. Estimated delivery is now 20 June on this fixed price 
contract with no reported problem areas. 
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Fabrication Status - Pod modifications have been completed for 
one system except for the TE cooler heat sink strap. The heat 
sink modification will be made when the telescope and detector 
assembly is available. 

Assembly Status - One system cable assembly is 90 percent 
complete and the second assembly is approximately 25 percent 

complete. The latter cable assembly is not scheduled for com- 
pletion until 28 July. 

—lytic Test Data - MTBF calculations have been made for 
the analog circuits and a system MTBF value is now being established. 
Other test data on the analog modules is available and is inth e 
process of being released; however, manufacturing problems are 
given priority and so the report is taking much longer than scheduled. 
Conferences - Clay and A1 visited Fred, 24 May 1967, 

Subject; W80 Thermal Evaluation Tests (see Section C - Interface). 
PROBLEM AREAS 

1. The detector vendor now quotes a 9 week slippage with overrun costs/^ 

the same, about 45 percent of the basic contract. j 

2. Poor analog electronic masks and their resultant low deposition 
yield have primarily been the cause of this area slipping to within 2 weeks 
of being a pacing item. 
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TABLE I 

ANALOG MICROELECTRONIC STATUS 



PreAmp- Filter 

AGC 

Threshold 

Circuit Design 

(c) complete 

(c) complete 

(c) complete 

Package Design 

(c) 

(c) 

(c) 

Worse Case Analysis 

(c) 

(c) 

(c) 

Mask Fabrication 

(c) 

(c) 

(c) 

Deposition & Test 

55% 

21% 

28% 

Component Delivery 

90% 

100% 

90% 

Assembly 

44% 

11% 

23% 


Module Status 1 1 units 
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TABLE II 

W80 ASSEMBLY & TEST STATUS (EXCLUDING ANALOG CIRCUITS) 


System 1 System 2 



Assembled 

Tested 

Assembled 

T ested 

Digital & Servo Assy 

1. Az Servo (1 Bd) 

X 

X 

X 

X 

2, El Servo (1 Bd) 

X 

X 

X 

X 

3, Scan Patt (3 Bd) 

X 

X 

1 PC Bd nod del 

66% 

4. Sig. Proc. & Del (1 Bd) 

X 

50% 

X 

None 

5. Targ. Size Disc (2 Bd) 

X 

50% 

X 

None 

6. Targ. Stor & Val. (2 Bd) 

X 

None 

X 

None 

7. Sector Tim & Gates(l Bd) X 

None 

X 

None 

Power Supplies 

Due 6/15 

None 

Due 6/15 

None 

System Cabling 

90% 

None 

25% 

None 

Scanner Mod. 

X 

- 

None 

- 

Detectors 

Due 5/14 

Sched. 

6/26 Due 6/10 

Sched. 

T E Cooler 

X 

X 

C 

X 


(C) - Completed 
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I INTRODUCTION 


The following report presents the monthly progress from 15 April 
to 15 May 1967 on a redesign and retrofit of two W80C Infrared Systems. 
Work during this period has primarily been concerned with the production 
of 220 analog electronic modules, the testing of assembled digital and 
servo cards and the wiring of system cables. Considerable time was also 
spent resolving problems in detector manufacture because of a vendor 
delivery slippage of six weeks with an over run in costs. 

The activity flow chart of Figure 1 has been updated to note slippage 
in two areas. These slippages are; detectors, 6 weeks; and analog elec- 
tronics, 4 weeks. At this point in time the detectors are the pacing item 
and will reflect a 5 to 6 week slippage in final system delivery. Project 
schedules are presently being reworked in an effort to prevent this slip- 
page from having a secondary effect on costs and schedules of other pro- 
gram work in process. Figure 2, the milestone chart, has been updated 
is self-explanatory. The analog microelectronic schedule of Figure 3, 
reflects a slippage of 4 weeks in the delivery of all required modules. 


II 


PROGRAM STATUS 


A. Subsystem Status 

1* Analog Microelectronics - The present status of this effort is 
shown in the following table: 


Circuit design 
Package design 
Worse case analysis 
Mask fabrication 
Deposition and test 
Component delivery 
Assembly 

Module 


Preamp- Filter 
(c) complete 
(c) 

(c) 

(c) 

52% 

75% . 

11 % 

I ^ 


Age 


2 engineering evaluation units 


(c) complete 

(c) 

(c) 

(c) 

6 % 

100 % 

6 % 

k 


Threshold 
(c) complete 
(c) 

(c) 

(c) 

19 % 

100 % 

8 % 
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Three problems, other than masks, have shown up in production, 
and these are: 

a-- Input Transistor - Some difficulty has been experienced 
in vendor delivery of low noise input transistors. These 
problems are now claimed to be under control and Amelco 
has more than 500 in the process of being shipped. Flip- 
chip devices have not shown consistent low noise perform- 
ance comparable to the moly-tab devices used in the past. 

l>* Zener Regulator Stage - Components from one vendor 
exhibited an excessive amount of noise at low currents. 
Device pararneters for this stage thus had to be more 
clearly specified. 

c. R**C Roll Off - Low frequency roll-off of the production 
AGC units were consistent; however, at a slightly higher 
frequency than the worse case design tests indicated. 
Although this will have a negligible effect on the W80C 
filter characteristics, it does affect the intended use of 
the AGC section with other systems. Changes are now 
in process to place the R-C roll off frequencies under proper 
control. 

2. Digital Logic - Printed circuit board assembly is now 
complete on all 22 cards and testing has been initiated on the 
individual boards. To date the elevation servo boards have 
been checked out and the, azimuth servo boards are now being 
tested. Testing of the remaining card assemblies will be 

stretched out through the month of June so as to phase in with 
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the detector schedule with a reasonable program plan. 

B. System Status 

No work is in process at the system level at this time. 

C. Interface Status 

A preliminary interface document has been completed and 
will be submitted for review. 

D. Procurement Status 

1. Detector Procurement - Delivery schedule on the two de- 
tector arrays has slipped 6 weeks and resulted in a 40 per cent 
increase in costs. EGA attributes their difficulty to start up and 
learning problems since their previous effort, failure of a vendor 
to deliver acceptable masks, and problems associated with the 
potting compound wicking up the cable pack thus preventing cable 
flexibility. Previous wicking problems were so bad that some 
assemblies were almost impossible to use. These various problems 
now appear to be well under control and are being monitored daily 
by a resident QC man available from another program. 

2. Thermoelectric Cooler - All four units were delivered on 
14 May 1967. Acceptance tests showed these units would perform 
satisfactorily providing adequate heat sinking is accomplished to 
the pod skin. A temperature differential of 15 degrees centigrade 
was attained for a heat load of 2. 5 watts. 

3. Power Supplies - Delivery of these units is scheduled for 

1 June 1967. There are no reported slippages and mockups have 
been inserted in the pod to confirm the over all configuration. 
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E. Fabrication Status 

Some preliminary work has started on pod modification by 
removing interferring structures from the old design. Mockups 
of the new packages have been checked out and pod modification 
will now proceed. 

F. Assembly Status 

Cable harness wiring is now in process and will continue 


through June for both systeftis. 

G. Analytic Test Data 

Analog microelectronic test data has been submitted and it 
is now being reworked in a more useful form. In addition, L^TBF 
calculations of the analog module are in process. 

H. Technical Conferences 

visited A1 and John, 17 May 1967; Subject: Program 


review. 


PROBLEM AREAS 


1, Detector vendor six week slippage and 40 percent cost over run; 
a pacing item. 

2. Analog electronics requires vendor delivery of acceptable low noise 


field effect transistors. 

3. Poor microelectronic deposition masks from a vendor have caused 
the deposition yield to be about half of what has been experienced 
in the past. 
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I INTRODUCTION 

The following report presents the monthly progress from 
15 March to 15 April 1967. The activity flow chart, Figure 1, 
notes completion of the microelectronic masks and logic packaging. 
As may be noted from this chart, work during the latter portion of 
this report period and until the end of May is primarily concerned 
with fabrication and assembly. MTBF calculations have been re- 
scheduled because of a slippage in final microelectronic design test 
data. Figure 2, the milestone chart of deliverable program items 
is self-explanatory. The analog microelectronic schedule, shown 
in Figure 3, reflects an over all slippage of about 3 weeks in con- 
sidering completed tasks. Manufacturing has been rescheduled at 
this time to absorb this slippage. 

II PROGRAM STATUS 


A. Subsystem Status 

1 . Analog Microelectronics - The present status of the 
microelectronic effort is summarized in the following table. 



Preamp 

Age 

Threshold 

Circuit Design 

Complete 

Complete 

Complete 

Tolerance Analysis 

Complete 

Complete 

Complete 

Mask Layout 

Complete 

Complete 

Complete 

Mask Procurement 

Complete 

Complete 

Complete 

Package Design 

-- 

Complete 

-- 

Package Procurement 


Complete 

-- 


- continued - 
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^Active Device Procurement 
Design Reports 
Deposition (% complete) 

As s embly 


Preamp 

58% 

0 


(Partial) 
In review 
0 
0 


Threshold 

17% 

0 


* Delivery of these components is somewhat unpredictable and this could 
become a critical pacing item. 

2. Digital Logic - Partial delivery of the printed circuit 


cards has been made and work is now in process loading the 
boards with components for wave soldering. Some of the PC 
boards are not of as high a quality as desired. Some of these are 
being rejected, however, any resulting delays should not affect 
the program. 

B. System Status 

No work is in process at the system level at this time. 

C. Interface Status 

Electrical interface plugs and pin assignments have been 
established. A conference is planned with vehicle personnel in 
the near future. 

D. Procurement Status 

1* Detector Procurement - EGA has indicated that they may 
be two weeks late in delivery. Cause for this slippage was late 
delivery of detector masks and these then, were unacceptable. 
ECA has gone ahead by making their own masks and now have 
cell arrays ready for evaluation. Acceptable units will be 
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mounted on their heat sinks and then interconnected to the 
wire packs. 

2. Thermoelectric Cooler - This procurement with EG&G 
is on schedule and the coolers should be ready for acceptance 
tests by 1 May 1967. A decision may be made to delay these 
tests such that they concur with the detector acceptance tests 
since both vendors are in the same geographic area. 

3. Power Supplies - Delivery of the power supplies is 
scheduled for 1 June 1967. 

E. Fabrication Status 

At present the only fabrication in process is in micro- 
electronic manufacturing. Here, depositions are approximately 
20 percent completed. 

F. Assembly 

Microelectronic substrate assembly will commence in 
one week. Digital logic boards are in the process of being 
loaded for soldering. Test cable assemblies are being assembled 
for testing subsystem logic assemblies. 

G. Analytic Test Data 

Test data obtained on the analog microelectronics is presently 
being compiled and reviewed. In addition, preliminary cell data 
on noise and bias has been promised by 1 May 1967. 

H. Technical Conferences 

visited Bob and Al, 4 April 1967, Subject; Proposed 
W-SO target angular rate measurement and program review. 
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in PROBLEM AREAS 

Transistor flip-chip procurement remains a critical and pacing 
item. An extended effort is still required in an attempt to assure 
components as they are required for production. 
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INTRODUCTION 

The following report presents the monthly progress from 
15 February to 15 March 1967. Work during this period has 
mainly been concerned with completing the digital circuit board 
designs for procurement, freezing the microelectronic design and 

initiating procurement of the power supplies. 

The activity flow chart, Figure 1, has been updated to show 
completion of the logic design and procurement initiation of the 
thermoelectric coolers and power supplies. Figure 2, the mile- 
stone chart, which reflects deliverable program items, has been 
updated and is self-explanatory. The analog microelectronic 
schedule of Figure 3, reflects a slippage in the mask layout, mask 
procurement and design reports. These resulted from certain 
required design changes in the filter-age section (B on the chart) 
to satisfy worse case evaluations. Budgets and schedules are 
presently being reworked to absorb this slippage. 

II PROGRAM STATUS 

A. Subsystem Status 

Analog Microelectronics - The microelectronic cir- 
cuitry has been separated into three functional parts for manufactur 
These are the preamplifier, the filter-age and the threshold 
sections. The present status of this effort is as shown in the 

following table: 
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Preamp , 

Filter-Age 

Threshold 

Circuit Design 

Complete 

In final test 

Complete 

Tolerance Analysis 

Complete 

In final evalua- 
tion 

Complete 

Mask Layout 

Complete 

95% complete 

Complete 

Mask Procurement 

Complete 


Complete 

Package Design 

Complete 

-- 

-- 

Package Procurement 

In process 




Some difficulty is being experienced in the delivery 
schedules of flip-chip transistors. At present there are 
enough available components for initial production; however, 
further slippages cannot be tolerated. Concentrated liaison 
is currently being carried out with the vendors in an attempt 
to alleviate this potential problem area. 

2. Digital Logic - Digital design and tests have been 

completed. Packaging is very nearly complete, with the main 
effort being devoted to the final checking of printed circuit 
board layouts prior to procurement. Seven of the eleven 
boards have been released. 

B. System Status 

No work is in process at the system level at this time. 

C. Interface Status 

A preliminary interface document has been delayed at 
this time due to higher priority schedule items. 
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D. Procurement Status 

1. Detector Procurement - The detector arrays are in 
process and on schedule, 

2. Thermoelectric Cooler - A procurement has been 
|)laced with EG&:G with no expected delivery problems. 

3. Power Supplies - Procurement of the power supplies 

is in process with Wilorco. .Although this company is currently 
experiencing a peak work load, it is not anticipated that their 
delivery will be a pacing item. 

E. Fabrication Status 

Not yet scheduled. 

F. Assembly Status 

Not yet scheduled. 

G. Analytic Test Data 

Data presently available will not be final or conclusive 
on the analog circuits until final release of the filter-age section. 

H. Technical Conferences 

visited Bob and Al, 28 February 1967, Subject: 

W-80 growth potential including target angular rate data. Clay 
stated he would like to have a proposed approach by 15 March 
1967 . This is currently in process, however, the completion 
date has slipped to 27 March because of limited personnel 
availability during this time period. 
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III PROBLEM AREAS 

A potential problem area exists in microelectronic transistor 
flip-chip procurement. Vendor slippage of delivery schedules has 
left little slack in this area. A concentrated effort is now in process 
with the two vendors (Amelco and Union Carbide) in an attempt to 
prevent further slippages. 
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TEST PLANS FOR THE W80C 
EMPLOYING THE MODEL J218 TF^T EQUIPMENT 

INTRODUCTION 

During operational use, the W80C Infrared .Scanner will be subjected 
to tests and servicing as follows: 

1. Pre-use test (self-test) 

2. Pre-flight or flight line testing 

3. Periodic testing and calibration (bench testing) 

4. Trouble shooting and repair 

The pre-use test is performed with "self-test” circuitry Integrally 
designed into the W80C system. This is an in-flight test performed at the 
operator's discretion. The detector array must be cooled for a successful 
self-test, which means that the vehicle and pod must have been in an am- 
bient of -40®C or colder for an hour or more. The test is accomplished 
by the operator pushing the self-test button on his control panel. A success- 
ful test is indicated by lights on the display panel. Time for test is 17 seconds. 
Subsystems checked by the self-teSt are as follows: 

1. Analog - The number of operating channels must exceed a 
preset threshold. 

2. Servo - Aaimuth and elevation servos must be functioning. 

3. Digital - Steering logic must be functioning and the timers 
working. 

4. Display - Display lights are checked. 

5. Detector Temperature - This must be in correct range for 

self-test to be successful. 
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The J218 teit equipment i« not involved in the W80C eelf-teat or 
pre-use test. This test is described in this test plan in order to better 
convey the test mission of the J218 test equipment. The J218 is involved 
in pre-flight testing and periodic bench testing, and can be used in trouble 
•hooting and repair of the W80C 

This test plan covers the use of the J218 in performing pre-flight 
tests and periodic bench testing on the W80C. In the following discussion, 
these tests will be itemised, the J218 test equipment will be described, 
and the use of the J218 in performing these tests will be detailed. 

Pre- Flight Testing 

These tests are not performed on a periodic basis, but rather prior 
to each flight in which the W80C will be used. These tests are accomplished 
on the flight line with the W80C mounted to the vehicle. 

The tests accomplished on the W80C during fiight-line or pre-flight 

checkout are as follows : 

1. A self-test check is conducted. 

2. Power supply voltages are checked. 

3. Channel count and reference level arc checked. 

4. The 8 elf- test Interlock is bypassed so that audio tone and 
contact closures are checked. 

5. Tone level is adjusted, if required. 

6. The scan generator is checked, along with servo response 
time and frame time. 

7. The dessicator is checked after flight-line tests are complete, 

and the element changed, if required. 

8. A general visual check is made. 

Sanitized Copy Approved for Release 2010/05/19 : CIA-RDP72B00464R0001001 10001-2 



Sanitized Copy Approved for Release 2010/05/19 : CIA-RDP72B00464R000100110001-2 

Page 3 of -/-i, 

Periodic Bench Teetlng 

The periodic testing and calibration, or bench test*, will be performed 
with the W80C removed from the vehicle and In the laboratory. Such tests 
will be performed on a periodic basis, with the period set at two months 
until sufficient history has been built up to warrant a change in this period. 
Calibration is a part of this test, so that upon completion of the procedure 
the unit is In good working condition and also calibrated. 

Estimated time for disassembly, test, calibration and reassembly 
Into the vehicle, is three to four working days. After being reinstalled in 
the vehicle, a normal self-test will be performed. 

Tests jwrformed on the W80C during periodic test and calibration 
are as follows; 

1. Flight line tests are repeated. 

2. The heater blanket thermostat is checked for make and 
break at the correct temperatures. 

3. The detector temperature sensor is checked and calibrated. 

4. The amplifier threshold count is adjusted and calibrated. 

5. The azimuth servo is checked for position. 

6. Detector bias voltages are checked. 

7. The frequency of the audio tone is checked and adjusted 
if necessary. 

8. The AGC module output is checked with the detector dark. 

Gain resistors adjusted if necessary. 

% Determination of NEFD is made, for each channel. 

1 0. An amplifier threshold check Is made for each channel. 
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H. A check of all ayetem test points is made. 

Trouble Shooting and Repair 

Trouble shooting and repair will be undertaken whenever the unit 
shows a fault by failing to pass the in-flight self-test or the flight- line tests. 

It shall be removed from the vehicle and taken to the laboratory where 
trouble shooting will locate the fault and repairs will be made. Subsequent 
to the repair and prior to installation back on the vehicle, the unit will be 
thoroughly bench tested and calibrated. 

The Model J^IS Test Equipment 

The Model J218 test equi|^nent will consist of a mobile test console 
and bench-mounted test equipment. The mobile test console will contain 
all the hardware required for the flight-line testing, including electronic 
test equi|»nent and detector and electronic cooling systems. The mobile 
test console is a two-bay console, with 24 inches of vertical panel space in 
each bay. In addition, each bay has a top panel area, inclined at 35^ from 
the vertical, for ease of viewing and operation. In this inclined panel area 
are mounted the control panel, the NLS 4206 digital voltmeter, and the 
accompanying TH- 3 peak hold unit, on the righthand side. In the left top 
panel, also inclined at 35^ from the horizontal, is mounted the Tektronix 
RM35A dual beam oscilloscope, with a Type lAl dual trace plug-in amplifier. 

The control panel contains a duplication of the WSOC control and dis- 
play system includfbng ON/OFF switch, self-test switch and light; left, center, 
and right field indicator lights, and a tone ON/OFF switch. Also on the con- 
trol panel are a test mode switch, a voltmeter to monitor the 28 volts to the 
W80 servo amplifiers, and various test points. 
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In the lefthand bay, beneath the RM35A oacillofcope, is located the 
detector cooler. Acceee ie gained to the cooler through doors both in the 
front and rear of this comimrtment. The coolant utilised in the detector 
cooler is Freon* 12, instrunaent grade. This is contained in a 10 lb. capacity 
cylindrical tank, sufficient for about 8 hours of continuous operation. A fill 
port is provided so that this tank may bo replenished as required. A vent 
valve, made accessible to ttie operator, is required during the rechanging 
operation. An outlet port is provided from which coolant is supplied to the 
W80 unit under test. Finally an ON/OFF valve controls the flow of Freon to 
the outlet port. Driers, a check valve, and relief valve complete the detector 
cooling system. 

The 28 volt power supply which supplies dc to the W80 during bench 
testing is Also located in the bottom left side of the J218. 

In the lower part of the righthand bay, taking up 14 inches of vertical 
panel s^ee is the refrigerated air cooler. This is required to cool the in- 
ternal W80C electronics when the W80 is enclosed and operating on the 
flight-line. A flow of 15 cubic feet of 39®F air per minute is supplied at a 
pressure of 1 inch of H^O. Controls are provided on the control panel of the 
J218 to turn the unit on and off. The cold air connections to the W80 are made 
through the rear of the J218 mobile test console. This unit also dries the air 
which is being circulated through the W80C. So at the completion of flight- 
line tests after the air cooler is disconnected from the WSO, the latter Is sealed 
and purged of damp air. It can now be cooled as in operational use, without 
internal fogging or frosting. 
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Alto in the righthand bay of the J218 mobile test console below the 
inclined panel and above the air cooler it a 7 inch drawer with a hinged top 
writing surface. The drawer has a positive latch so that it will not work 
open durhig transportation. The cabinet doors all contain latches to hold them 
in a shut position. The test console is mounted on 10 inch semi -pneumatic 
castors, fixed at one end and swivelled at the other. Toe-operated clamps 
lock the two swivelled castors. 

Provision is made in the rear of the unit for bringing in the following 
power sources: 

1) 115 volts, 60 cps, single phase 

Z} 115 volts, 400 cps, single phase 

One hundred foot lengths of line are supplied with the 3Z18 for each of 
these power inputs. 

A Simpson Model 269 multitester is included in the equipment comple- 
ment of the J218 mobile test console. It is contained in its case when not in 
use and stored in the drawer. 

The bench mounted test equipment which goes to make up tte remainder 
of the J218 test equij^ent consists of "off-the-shelf" standard teat equipment, 
and special test equipment. This bench moimted test equipment along with 
that mounted in the mobile test cart is required lor the periodic bench testing 
and calibration of the W80C. The list of standard items in the bench motmted 
test equipment is as follows: 

Item No. Description Manufacturer 

1 Test chamber, T Jr. Tenney Engineering 

2 RMS voltmeter, 320 Ballantine 

3 Mlerovolter, 546-C General Radio 
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Item NOi 

I 

5 

4 

7 


Deicription 
btclUator, 200C 

Counter. 522B 

Power euiiply, 501 5A 

Previeion Reeletor 
RB Dial. A Model 


Fege 7 o£ 

Manufacturer 

Hewlett-Packard 

Hewlett-Packard 

Power Deeigne 

Helipot Div. , Beckman 


The epcclal iteme required to fill the complement of JZ18 bend mounted 
teet equipment are 


Collimated teet eource 
2. Temperature etandard 

3* Pulie generator 

Theee are briefly described in the following paragraphs. 

The collimated test eource consists of a rotary indexing table, an 
off-axis spherical reflective collimator, a blackbody source and controller, 
and a common mounting base. The rotary table, collimator and blackbody 
are mounted on the common base, providing a package some 40 inches in 
length and weighing about 100 lbs. The blackbody controller (not mounted 
on the common base) measures 3-1/2 Inches, by 19 inches, by 15 inches, 
and weighs 15 lbs. 

The temperature standard, us ed to check the calibration of the detector 
temperature sensor is a bridge circuit in which the sensing element is a plati- 
num resistance temperature probe. This probe will be a secondary tempera- 
ture standard. 


The pulse generator will simulate the outputs of the 100 preamplifier 
channels, where each individual output is a 5 mtUisecond. 20 volt pulse. 
Thes e 1 00 outputs are fed into the digital package through the operational 
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CAbUng normally connected to the preamp package output. A capability is 
provided in the pulse generator to simulate any number of good channels 
from 0 to 100» and in addition, any particular channel or group of particular 
channels. 

Flight Line Testing with the J218 

These tests are accomplished on the flight line, with the pod attached 
to the vehicle. The J218 mobile console is wheeled to the vehicle and positioned 
close by the W80C unit. Interconnecting cables and cooling lines are long 
enough to allow five feet of separation from the back of the J2I8 to the nose 
cone bulkhead. The freon container in the detector cooler should be fully 
charged. The W80 pod access doors are not opened, but the nose cone is 
removed and the pylon access door is open. The pod is connected to the vehicle 
through the interface connector through which both 115 volt 400 cps, and 28 V dc 
power is supplied to the W80C from the vehicle. The cockpit control and dis- 
play panels are energized and connected to the W80. 

The mobile test console is cormected to a source of 60 cps, 115 volt, 
single j^base power. 

The pre-flight tests have already been listed. The are accomplished 
as follows: 

Self- Test from Vdhicle, and from J218 

The test engineer connects the detector cooler to the 
appropriate fitting on the W80 forward bulkhead (available with 
the nose cone removed}, and initiates detector cooling. He 
connects the refrigerated air cooler to the pod inlet on the top 
of the pod inside the pylon. The dessicator is removed from 
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the pod air outlet on the forward bulkhead and the return air 
pipe to the cooler connected in. The air cooler ie turned on. 
The test engineer then proceeds to the vehicle cockpit where 
he turns on the W80C system. He waits for 20 to 30 minutes to 
allow the detector array to cool, and Initiates self- check from 
the vehicle. He then returns to the pod end the mobile test set. 
he connects the test connector on the W80 forward bulkhead to 
the J218, and initiates self- test from the J218 control panel. 

2. Power Supply Voltaff es 

The test engineer monitors the W80 28 volt servo supply 
on the meter on the control panel. He then turns the mode 
switch on the control panel and monitors the +36 volt and 
tl5 volt W80 supplies on the J218 digital voltmeter. 

Channel Count and Reference Level 

By switching the mode switch to channel count, anrf initiat- 
ing self- test of the W80C, the test engineer will read out on the 
digital voltmeter a voltage which is a measure of the actual 
tttmiber of good channels. This can be compared with past 
channel counts on the same system in order to determine if 
additional channels have faUed since the last check. The 
reference level is checked by turning the mode switch to the 
appropriate position and reading out on the digital voltmeter. 

This reading should not change, and corresponds to the channel 
count threshold level. 
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4 , Audio Tone and Contact Cloaoro* 

Th« Interlock over-ride button ie puehed on the J218 
control panel. This permits the tone to be activated and 
contact closures to be made during a elf- test. The engineer 
proceeds to the cockpit, initiates self-test and monitors the 
tone through the cockpit headset. Tone should be present for 
a;^roxtmately 12 seconds, the same time duration for the 
indicator lamps. If the tone is too loud or too soft, it can bo 
adjusted by a potentiometer on the W80 forward bulkhead. 

Two sets of relay contacts, normally open, close during 
target acquisition, but are inhibited during self- teat. The 
interlock override button on die J218 overcomes tills inhibition. 
With this button still pushed, the engineer connects the Simpson 
269 multlteater to one set of relay contacts in the Q-bay of 
the vehicle. They should indicate open. He then initiates a 
self-test either from the J218 or tiie vehicle. The 269 should 
indicate contact closure for a period of some 12 seconds. This 
procedure will be repeated for the other set of relay contacts. 
Care should be taken that the relay contacts are disconnected 
from equipment or circuits during this test which might in any 
way be damaged by the internal battery in the Simpson 269. 

5, Tone Level Adjustment 

This can be performed here if it has not already been 

accomplished in Step 4. 
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6. Sean Generator and Servo Reeponec Time 

The override ewitch on the J21 8 control panel le returned 
to normal. The teet mode switch is turned to "first bar" posi- 
tion. Pulses are now supplied to the J218 from the W80 shift 
register, one corresponding to the first bar and one to the 
eighteenth bar. These are each 4 volt pulses of 278 milliseconds 
duration. The first bar is observed on the oscilloscope with the 
eighteenth bar triggering the sweep. The time duration between 
them is noted. This corresponds to one complete scan and will 
be approximately 5 seconds. The J218 mode switch is now 
turned to eighteenth bar. In this position the eighteenth bar 
pulse will be observed on the oscilloscope with tixe first bar 
being used to trigger the sweep. Frame time is again noted. 

This is the time for the forward scan or field, and should be the 
same as that for the reverse scan or field as previously observed. 

The mode switch is now turned to "center field". This 
permits the shift register pulse from the first bar and the 
center field switch pulse to be monitored by the oscilloscope. 

The center field switch Is actuated by mechanical movement 
Of &e aeimuth servo. Thus the time duration between the 
first bar and the center field switch signal is equivalent to 
approximately half the frame time. 

7. Desiicator Check 

After completion of the above flight-line tests, the dessl- 
cator is checked visually, and the element changed if required. 
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8. Vieuai Check 

The J218 is disconnected from the pod. The air and 
freon cooling hoses are disconnected. The plastic plug is 
replaced in the air Inlet port under the pylon, and the pylon 
door replaced. The desslcator is replaced in its proper 
position under the nose cone. The Interface connector is 
checked for tightness. The nose cone is replaced. Machine 
screws are checked for tightness. The W80 is now ready for 
operational use. 

Periodic Bench Testing With The J218 

The periodic testing and calibration, or bench tests, will be performed 
on a bench in the laboratory on a periodic basis. The period between succes- 
sive bench tests shall be two months until sufficient history has been built up 
to warrant a change in the period. 

The pod is removed from the vehicle, and set in a cradle on the bench. 
The nose cone is removed. For self-test and other tests where the detector 
cooler is required, the access doors must be in place, and the refrigerated 
air cooler must be connected and operating. This keeps cool dry air circu- 
lating through the pod and prevents fogging and frosting on the detector array 
and optics. If the detector cooler Is not required, the pod access doors can 
be removed and a blower used to cool the electronics. The W80 pod is con- 
nected to the J218 mobile test console through both the interface connector 
and the test connector. The JZiS mobile test console is connected to a source 
of 60 cycle, 115 volts, single phase, and 400 cycle, 115 volts, single phase. 
Power is applied to the W80C through the J218 control panel. 
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Telts performed on the W80 during periodic bench teeting ere ae 
follows: 

Flight Line Testing Repeat 

This includes a self>eheck, a check of W80 power supply 
voltages and a check of channel count and reference level. 

For the self>check, the detector cooler will be utilised. The 
access doors will be in place and the air cooler connected and 
functioning. The remaining tests in Step 1 can be performed 
at ambient with the access doors removed and a blower used 
for cooling. The Interlock override will be activated enabling 
audio tone and relay contact closures to be checked at the test 
point panel on Ihe J218 control panel. The scan generator is 
checked with the oscilloscope. The dessicator check can be left 
mttil the end of the bench testing procedure. 

2. Heater blanket thermostat check 

For this test the scanner assem'? ly is removed from the 
pod and placed in the Tenney Jr. test chamber. The reference 
platintim resistance probe is affixed to some metallic area on 
the telescope, as close to the location of the heater blanket 
thermostat as possible. The resistance probe/telescope inter- 
face should be coated lightly with silicone grease to ensure a 
good thermal contact. The probe can be held down temporarily 
with tape. The resistance probe leads should be brought out 
through the chamber connector to the temperature standard 
readout circuitry of the J218. The heater blanket in series 
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with the thermoatat is connected to the scanner interiace con* 
nector. The appropriate pins are connected to leads through 
the chamber wall connector to the Simpson 269 multitester 
which will provide a continuity indication. 

The chamber is then cooled until the thermostat "makes", 
and the temperature noted. The chamber is then sdlowed to 
warm, and the temperature is again noted when the thermostat 
"breaks". Make and break temperatures should fall wi^in 
the range of -17 to -23®C. If they do not, the thermostat 
slujuld be adjusted. 

Detector temperature sensor calibration check 

The detector temperature sensor is a platinum resistance probe. 
For this test the scanner is situated in the cold box but is connected 
to the pod through an adaptor cable which does not provide power 
to the heater blanket. Thus the detector temperature probe is 
connected normally to the digital iwckage. The reference probe 
is affixed to the detector heat sink and brought out as before to 
the temperature readout equi|»nent in the J218. 

The detector temperature sensor yields a GO or a NO-GO 
condition depending upon the temperature of the detector heat sink. 
With the sensor indicating a GO condition, two voltages will be 
observed at test points in the digital package. When the detector 
heat sink temperature is too cold or too warm, only one of these 
voltage levels will be presant. By varying the temperature of 
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the cold box, the temperature Itmite of the eeneor GO con- 
dition will be determined. The actual temperatures corre- 
afXinding to these limits as determined by the reference probe 
will be determined. They should be I5°i 1®C and -25®* 1®C. 

If the temperature limits do not agree with these limits, ad- 
justments can be made In the digital package. 

4 . Amplifier Threshold Count and Calibration 

For this tost the J218 special pulse generator is connected 
to the digital package in the W80 pod through the input connectors 
which normally connect to the amplifiers. The pulse generator 
simulates ^e pulses out of the level detectors of all.the channels. 
Controls on the pulse generator can cause the number of simul- 
taneous output pulses to be anywhere from 0 to 100, and from 
any channel or group of channels required. 

The threshold voltage Is measured on ttie digital volt- 
meter as the number of input pulses is varied. Correlation 
with previous data is checked. The pulses in the input are in- 
creased until triggering Is achieved. The number of pulses to 
achieve triggering should be 90. If it takes more or less than 
90 jmlses to achieve triggering, then the digital circuit can be 
adjusted for the correct threshold. If the self-test does not 
produce enough pulses to cause triggering, then the W80 unit 
will be sent to maintenance where amplifiers will be checked 
and/or the detector array changed. 
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5. Serve Position Check 

For thle test the quarts dome Is removed. Power la 
applied to tile W80C unit and the alignment of the asimuth 
pointer with the asimuth fiducial marks are observed, during 
scanning. If realignment is indicated this Is accomplished by- 
adjusting the asimuth alignment potentiometers in the servo 
package. 

6. Detector Bias Voltage Check 

Since &ls test must be performed with the doors removed 
from the pod, then the detector array cannot be cooled. The 
bias obtained is a function of detector temperature, and at 
common laboratory temperatures {75®F i 10®F) should be in 
the range from l-i/2 to 2-1/2 volts. 

The covers are removed from all amplifier packages. 

With power applied to the W80 unit, detector bias is checked 
for all channels with the digital voltmeter, at test points in 
the amplifier packages. If the bias value for any particular 
channel falls outside the given range, and If in addition, the 
sensitivity of that channel is low, the bias resistor may be 
changed so as to correct the bias, with the chance of restoring 
sensitivity. 

7. Audio Tone Frequency Check and Adjustment 

Audio tone level was already bench checked in Step 1. 

This test could be run at the same time if convenient or at 
thle stage in bench testing. Witii the unit operating the interlock 
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oveffide on the J218 control panel te activated, and tiie eelf- 
teat button pushed. This puts the tone signal at the J218 test 
point panel. The oscilloscope is connected to the test points 
and audio tone frequency is observed. The frequence adjust- 
ment Is located in the digital package and should provide a 
range from 667 to 1334 cps or greater. The frequency should 
be adjusted to 1000 cps or other frequency a# desired. 

8. AGC Module Check 

For this test the detector array does not have to be 
cooled but should be shielded from all light (the W80 dome 
protector can be installed over the dome). The Ballantine 320, 
rms voltmeter, is used to measure the output of the AGC module 
of each channel in turn. These test points are located in the 
amplifier packages, under the can covers. The rms noise 
voltage measured at each such test point should fall within the 
range from 0. 35 to 0. 45 volts. If the noise voltage does not 
fall in this range, then the channel microcircuit amplifier 
should be changed, until one is obUlned with an AGC output in 
the required range. If necessary, the gain resistor can be 
changed in order to get the desired AGC output. 

Determination of NEFD 

The noise equivalent flux density (NEFD) of each channel 
of the W6QC is computed from the signal measured at the AGC 
output resulting from an input signal of known irradiance or 
flux density. Thus 
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Whore H !• the irradiance in fcm , in the Z. 85 to 3. 0 micron 
band. Ej^ the rme noiae voltage meaaured in Step 8 *’AGC 
Ktodnle Chock*^ and E ia the peak algnal amplitude resulting 
from H» and meaaured at the AGC output on the oacilloacope 
or peak reading voltmeter. 

Ideally for this teat, the detector array ahould be cooled. 
However, since this leads to condensation of water and frosting 
on the telescope optical elements, the teat must be performed 
with the detector array at ambient. 

The NEED which can be expected wltih. the detector at 
ambimt will be greater (or poorer) than that expected under 
cooled conditions. The degradation factor can be determined 
by referring to the paper ^'Optimum Utilisation of Lead Sulphide 
Infrared Detectors Under Diverse Operating Conditions. 

Figure 16 of the reference indicates a degradation of 2. 25 in 
D** at 3300 cps when changing operating temperature from 
to +25®C. This apfdies to response at 2.7 microns. Figure 9 
gives the relationship between response at 2. 7 and 2. 93 where 
the W80 operates. In changing spectral operating point from 
2. 7 to 2. 93 microns at -20*0, relative response drops by a factor 
of about 1. 6. With the temperature at +25®C, ttie relative 

* by J. N. Humphrey, Applied Optics, Vol. 4, No. 6, pp 665-675, June, 1965 
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res{)onite dropa by a factor of 2. 7. So by working at 2. 93 
mierontf we can expect D* to be worse by a factor of 
2. 7/1.6 *1.7 over the degradation to be encountered at 
2. 7 microns. So overall degradation factor is 2. 25 x 1, 7 * 3. 8. 

For this test the collimated test source must be set up 
to present a target to the W80 system. The W80 is designed 
to bring such a target to a focus on the detector with the telescope 
cold. To correct for this either the shim must be removed from 
the telescope or the collimator must be defocussed by a known 
amount. The latter will normally be much easier to accomplish. 
The blackbody. temperature, aperture siae and filter are selected 
to produce a flux density about 4 times as great as the minimum 

target signal, or 4 x 4. 7 x 10 W/cm or approximately 

^ I 2 

2 X 10 W/cm . 

The procedure for determining NEFD Is as follows: 

1. The rms AGC output voltage is noted with no signal 
input. These measurements were taken in Test No. 8. 

2. The blackbody source is set up to give a S/N of 
approximately 10, as determined by using the negative 
peak sigiml observed at the AGC output, and comimring 
it with the rms noise of Step 1. The negative pulse is 
used due to non* linear AGC action on the positive pulse. 

3. Approximately 50 readings of negative peak signal 
are observed. The median value is selected and used to 
make a final determination of S/N. 
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4, NEFD U now determined Uiing the expression 

H 

NEFD *“§7n' 

where H Is. the Irradlance in W/cm in the 2. 85 to 
3. 0 micron band. This can be determined from a 
knowledge of blackbody temperature, aperture slae, 
filter transmission characteristic, collimator speed 
(f/lO), optical efficiency of the collimator (assumed 
to be 0. 81 at 3 microns), atmospheric transmission 
(assmne to be 0. 8), and collimator primary area. 

10. Amplifier Threshold Check 

A threshold to rms noise ratio of 6. 7 or greater is re- 
quired to maintain the false alarm Interval greater than 10 
hours. To allow for inherent inaccuracies a value of 8 to 1 is 

used in establishing this threshold. 

The following proceedure is used to check channel threshold 

levels, 

1, An irradlance level is set up with tiie J218 black- 
body test source which will provide a S/N of 8 to 8. 5 as 
observed at the AGC output, using the negative pulse. 

Since the aperture siac and filter are fixed, irradlance 
level is varied by changing the blackbody temperature. 
Another method would be to move the detector element 
slightly away from the garget image. 

2. With a counter connected to the level detector output 
of the channel under test, the nvimber of triggers per 100 
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•can* are determined. If the count fall* in the range 
of 40 to 50, the threshold adjustment la satisfactory. 

If the count falls outside this range the following steps 
are taken. 

3. Both threshold potentiometers are backed off, 
alternately, one turn at a time, until no triggering occurs 
as observed on a counter connected to the output of tiie 
level detector. 

4. The negative threshold pot is now adjusted to 
provide 20 to 25 triggers per 100 scans. Subsequently, 
the i>osltive threshold pot is adjusted to provide a total 
of 40 to 50 triggers per 100 scans, from both positive 
and negative threshold exceedences. 

5. The W80 dome is now covered so that the detector 
is dark. No threshold exceedences should occur. If 
they do, further trouble shooting is indicated. 

6. With all channel thresholds properly adjusted, the 
common amplifier output is observed with the detector 
dark. All channels should be quiet and no pulse observed. 

11. Final Self-Test 

At the conclusion of bench testing with the W80 still con- 
nected to the J218, the access doors are reinstalled. The 
dessicator is removed from tile nose cone bulkhead, checked, 
and the element replaced if necessary. The refrigerated air 
cooler is connected to the W80 and turned on. The detector 
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cooler is connected and turned on. After 20 to 30 minutes, 
self-test is initiated. 

With a successful self-test the power is turned off. The 
W80 is disconnected from the J218, the dessicator is fixed in place 
and the nose cone installed. The plastic cover is inserted in the 
air inlet port. The pylon door is put back in place. The unit is 
now ready to be reinstalled in the vehicle. 
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W80 3esi'’^i 'jst aacl -Kicking' K^icgefiader 


Q^<L - ^ r(X> / 


X. 


G.®!J3?AL 


Certain changes ;iR the dealgi* jch;«:scteri/;;tics oi -ttie MoQ/TKJ. e;.aip- 
mests ar© desirable to f.iciii’£ate i^JJt.'albvtiCii in ssietiag aircraft. .t;a peir- 
ticular, every effort li-uat bt; taeAo rciiice niae, weight and power coas'iraji- 
tion, conrsistent with isaiiitnr'^aivg p^fx-vaance goals, reliability and ralitali- 
abillry. Trade-offa 'WiLbi tae V:,i:.'io’4s ;pe:-'';crE;.ir.cc characteristics and overall 
cost are desired, jtfedijctio.iif:' Zj:\ 'ind dosio c'r t»’Xiidou’ size re-^uij, assents 

hav© been aohxeved r^or tiie fKll B.'a£5c;i’3g' wengc? finder . A clstaiXed discsission 
of the proposed caangee to the col-mittod desim ±s> given in the follo;,-iag 
sections <jf th5.s adclesada. 'aioso tlx^igee uil3. Ttrovide u searclv^track syatess 
design ni-'ii the following ■chai'actcriltics: 


1„ l/30 Search Set 

a, •*• 1 2 : 'j/c 

b» S/if ratio - 10:}. C^t !£:x-.isn'J 5 range) 
c. Weight - l8 lb (inilad.ing coolant supply) 
e. . flower ^ pe ".attn. 


2, TSll Tracking Sengcf tnder 


Ti.*v?,clc6jr 


(1) H-liSD 2 r, w/ci/ 

(2) S/F'l r&'-x'j - (at mcucirm-ii range) 

(3) ; Weight - iO 

(4) Po'.'er t-o::.r.v.TiOtiosi •« 30 "iStts 
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( 1 ) 

( 2 ) 

(3) 

(k) 

(5) 

( 6 ) 


t ^ 

^ 


3reiiQ3jittsr ?e - 24 'la 

1 i " ’ " ^ 

’ Besja width - {5.33 ;*illii*ad 
laser output f O.J Jouloa 
i'3torget rsufa f 15 a sai 
iv-ecsivcr E-jpartrii’’© ” 39^ blocking 

Weight - 23 1|, piuo 8 Ib for oooliag ayetea 

— Is- j 30 J vr pkj rSO M t3.x'e 


Oo-i-vErox 5ub)£^' stczB 


'/eight^ - 20 lb 


b. Power ConsuEptio;!: koo 


. ■ pi, V/ ave 


0. 


Computer 


Weight - 4 lb 


b. Power eoiisuaptioa, 5 v utta 


5. Wsi^t - 65 lb 


Sbtal power - 805 w T>k, ;;8M ave. 


II. 1®IG:Ff EEUgCTIOH 


E»o proposad «eighl:j i-edactiOTs ro, -.It frg;, a atroag soj-haai. «i lipHt- 
i-aignt mataaiale and claai^Tj.. aa.a.aMa «i:raafc.,-al parla kUI He 

raed in lien of etoel on Cn.in,,.: fendJile. aectronic paetesig, ; 
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dosigiis b'ill also utilise mszgnQelvM lie cents xj.’currao 

as a result of this apireecli v;ill at3tui.t 1. .. approxis; t sly 20% of fabrication 
labor costs, and of rm mate;;f.ik:l cf'Sta. c ;:?t3 a 2 -o ineluecd 7.n 

the j)Z’icin;j data subaitted "rith tt.e 


Ill . SIZE HEDPCTia^ 


A asedified giebal. £xz-aB.ss:j&rit 
P'TOvide a fjreatly rcdiaced triodovr I'isR.irii;: 
shoi-ai ill ifisure 1. ISio- oonfar?uvat.idii vit;' 
Btatloaary trackoi' raaf’O finder, -lis sris.' 
distinct advantages, fdae ifoltiae i’Csivir’e; 
tiallsd eleaient is redifc eci, ttta ax;je ox t' 
C'bsti'iicted 55® X SO° Kn/ to the iilli i-‘.J ■ 
to drive tbs rxirror ia rc:duccd nubc-fcristi; 
latt<jr effect is due ir. ;jiart to tiie :;'s;3.V( 
the electrical, and codling linat; 
end do not add uabalaace to^’quea that ttf 


I;e utilireci f'r the '513.3. that will 
area. A Iff'.yo'.'t of this approach is 
3.iKC.a a ,^:iiib£:tled airror vriti- a 
xlcr gilbfc.llt;cl tK-SS previdea ■in’fsQ 
:l to allov/ for ■tsoveaent of tl^ • gin- 
:.c uindc*..' T XOlOU'Cd to pi’OVXriO: Xiil un- 
•educed, £.nd tb.c ssx'vo powe:.'' acquired 
ill.ji' cvjr the ;r.ir;bal3.ed 1*511. 
d •nr.s.i biAtv al.eo tc: the fact that 
for the •nil nrs new static' 'Mry 
.■ ;orTs nv.st o-r::'rcor»ie. 


A. I^EC'f ON \®C) DFSIGRs 


3ae previOtin design utilised th.e aaimntJ'- giffibal es the ix 
bal foi’ ths Search Bet in. C'-dsr'tc tls xncrtis. for the 1 

rates. Ihs assinr-^tli axifi of tlis 3‘iii xiae s.I.'jc placec. o.i the j.E.ner g.tH' 
KifiSplify the handoff preesdurs 1-j’ previriBg t.'ie nx.me iJO.'Sii.tic-r-. cocrrlxj: 
both systssas. With the giisbiv.llec. itirrox' approaCiS. , tly Oi'srvJ.! si.^s c. 
plesity of tlie T-RU. is cciscfi ccv-ra'it-'cbly if the- .azievath rotation 3.s 


oa the outsr gimbal. 'liiis nese ;€s.tfti:.c:;.5 revors: 


the simbal errEageri 


the W80 to conform. Ibis T;ill result in ;. larger in-rtia in azirsmth, 
fore a larger torquer is rec-niru'C tt cbtaiu the aj..-uT.3 clvnaitiic perforsir. 
'ihe Icirger torquer re4uirot3e-:-.t, c:r, la -cfrj- than offset by the g 

vtsde by the new "XHll confiiiuratic .-u 


icr gish- 
Igh nesn 
■al to 
:-.-ic!3 for 
■.d com- 
tlaced 
;-nt on 
there- 

.iCO, 

fins 


'She gimbal 'xad tsre'icr C.^l'so ■r.rrsrgj’i'.s'ct f'r the V/oO iifil3. ce 
vary similar to the *1111 s’r ;,i '.i :3. vr; 1. ' -tr.td : f the revised ’80 
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installatloa is shown in Figui’e 2 
arraagemeni: as the THil, but will 


ic w:a.C leg essentially the same vvMoi 
oe Glifhuly s'Ealler as notetS. 


B« EFFECT Off Si^EVO DiSiGH 


Qlmbaliing the tracker m:a>ror the proposed corfigvra^ira ro- 
8 E several modifications tc the previously proposed contruT sv/-,aia. 

Ihe proposed prograi^er, however, will roa,u5ii fcie same since th • aey.ence and 
logic of search, acquisition end track aie unaffected by th« m*3i.t' cati®. 

The TRil*s control cchfme is aodified in both the f#IlP^-ap and 
^ck modes. In the follow-up mode where the tracker gimbals efi si..ved to 
e search set gimbals, a device if needed i;i the elevation ae:-^o to ^oopen* 
sate for the angle doubling effect of the mirror. This compero.tion can be 
realiaea by either gearing the position transducer by a two-t'i-jno rstio or 
by purchasing a special purpose tr^nsdroer to double the angJ^ througi its 
^ectricai windings. The latter alternative is favored sine/ it ellE-inatee 
e need for gears with associated .back lash problems. Ihe aziamth aagular 
position is unaffected since the grjDbai revolves around the <iptical axis. 

In the track mode other _ effects are present in the gimballad 
mirror configuration fhich are act present ia the previous .uystaai. Cross 
coupling cf the error signal beowoea aaitmth and elevation /esuJ ts when tii© 
optical a^is is parallel to azimuth axis.. ‘This effect can be .iiffli/.ated by 
prope., processing of tlie error oigaal. Uncj technique roTaa ba to mod: fy the 
phase of the reference aigrial used the synchronous demodulation. Cie 
amount of phase shift would b© u Ihi^tiou of the azimuth angultr position 

ana comd be ffiechanizeu by mschanica^-ly *:t upling a revolver tc the azimuth 

axis. 


A second order crosa-coupainn* affect i.s present Ui ^^11 not 
result in significant tracking error^ sa.a<;e its ?mgaitude is propcrticnii to 

the sine of the off-aacia displacement, .’or the small tracker field-of view 
required, the erreor is nsglig:iblo., 
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Ihe propoBsd tracker tert'o ij based uptaa eicisfeing de3ii2ii.'5 thafe 
have proven tracking accuracies oi 0.1 Eillir&d (total lag) for the 

I ^ ■ e 

line of si^t rates and acooleTaiioi# er^.eofcecl. 


C. TRll RBCSiVEa 

Eie rednotitm of allot'ab|-e t.'acxirg leg error frois 0.25 tc 0.1 
nrad perBits two changes in the 'CF.U,. i‘oc ^ivar. apcrtisre diaijeter is x'e- 

duced froB 3,75 inches to 3»0 incheaj aad the tc-:® wiclth is reduced frea 0,? 
orad to 0.5 Rtrad. Sie reduction in ii'aiscatter beam ridtli to 0,53 tnad - 
as discussed below ~ conbiaed with 0.1 larad ffiaximuM tracking error per- 
mits an increase in the expected return power, in tlie origiiial 1^1 proposal 
a power reduction facter of 1/3 vise |ip(pl;led fer a 0.25 ssrad error and the 
0.5 mrad bsani width. Since a 0*1 .rrac. e"'i'or in e .33 ®r&d beeua perait; oper- 
ation nearer the center of the boa.i3v 2/3 of the 1/e factor can bo rekj-iavod. 
Ihis factor of 1.8 combined with theUb.c .or of 2 reduction in noiso 

i 

from the reduced receiver beam width Eorc- than offsets the 3.75 to 3.0 inch 
receiver aperture . 


IV. POWER RSDOCTIONS 


Ihe roductxon xn trans-mxtbing botUiS widta allows the use '.i 

I': 

smaller laser beaa width 'than the 3X'|,ginaiit’' propcsed 0,5 millirad Cnith cores' 
spondlngly j.ower power outiavt rec.uirfd) rnd still suar.intao a range rerurn 
pu3.3s under conditions of EisxiauEr terget maiiouv'er . A raducod beam wid i. can 
be obtained either by increasing the^ trai-eaitter aperture* or reducing the 
ruby rod dismieter. IhV'setigmtior.i; have indicafcjd that a 4 a^s; die.. 3'cd i?ill 
be suitable for this a^plieatioat providing a ainiflcation factor of 6 with 
the 24 tarn aperture and a boaas widti bf 0.33 ailiirad. Shis reduction .a 
beam width allows the power in the output pulf: ^ tc be reduced by the f .ctor 
« or a reduction firosi 0.25 y^ules to 0,1 joules. 
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I ' ^ I 

I i 


Bie po\^e2’ required for the coatr'cl i.-jsteffi willl s^lso oe reduced. As 


previously discussed,, louer torques exist for 
ing aoquisitioa and trf.ck due to ioir.ctiou hi 
low power coEsponeats will be substitirtad: fcx" : 

.f i 

relays, operational em|)lifiers, cjIc,' to r;:;clui; 
on the systeEs. Ihe cost of these ccer-orauts ■ 
previously proposed, hpisever, these costs -arc.* 


ths TEll giaballed siirrc-r di'ir-' 
lEssa ar..cl :i.asG uabaleacef. . fiso, 
oaay control ©lesjeate such as 
' the steady state power chraln 
ifill increase sosiewhe.t o", er those 
included in 'the pricing ‘iat<A 


supplied . 


HIGH VOLTAGS PRO^BGTK^ (ADbSliU 'i‘0 eojllOh II.A,2,c(3) 


Ihe laser power supply conte-iue a Ir.^h voltage (2 kv) hi^ current 
flashlamp supply. In order to pre-v'ent exoins at- altitudes above ft, 

f I 

pressurissatioa of certairi porticas of the xo’./er supply suid the fl&shlc ap 
cavity, to faii equivalent ^!0,CC0 /'t. altitude, will be provided « 
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^ / 

10 December 1965 

/ 

Dear Frank: 

As requested i^your letter of 1 December 1965, the following 
information is being f^warded: 

A. Contract N;Cimber 
FH-2515 / 

B. Actual cum Contractor Expenditures as of 31 Oct 1965 
$113, 642 


C. Outstanding Contractor Commitments as of 31 Oct 1965 
$231,646 

D. Estimated Contractor Expenditures for the Two Months Period, 

1 Nov through 31 December 1965 

$260, 000 November actual $146,818 

December estimated $113,182 


E. Estimated Contractor Outstanding Commitments as of 

31 Dec 1965 

$491, 000 

F. Estimated Contractor Commitments as of 30 June 1966 

$ 210, 000 

G. Estimated Contractor Commitments as of 30 June 1966 
$701,000 

H. For Contracts which will not be completed by 30 June 1966, 
an Estimate of the Contractor's Additional Costs to Complete 
for the Period Beyond 30 June 1966. (Based Upon Presently 
Approved Contract Scope, whether fully Definitized or not. ) 

$ - 0 - 

The actuals are based upon the committed overhead rate. See 
my note on the other Contract. Also note that G is about $30, 000 
over the Contract estimated cost. This is based on about $15, 000 
additional scope already reported to you and an estimate that there 
will probably be another $15, 000 before things settle down. 
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Dear 


for overall Mid-Year funding and review purposes, 1 have 
been requested to obtain from you a special contract/fiscal report 
containing the following information for each contract we liave 
with your firm, i,#,. Contract No. FH-2510 and FH-2515: 


A, Contract Number 


B, Actual cum contractor expenditures as of 31 October 1965. 

C, Outstanding contractor cottHnitraents as of 31 October 1965. 

0, Estimated contractor expenditures for the two months 
period, 1 November through 31 December 1965. 

E, Estimated contractor outstanding commitments as of 
31 December 1965, 

F, Estimated contractor expenditures for the period 1 January 
through 30 Jtine 1966 . 

G* Estimated contractor commitments as of 30 June 1966, 

H, For contracts which will not be completed by 30 Jtme 1966, 
an estimate of the contractor's additional costs to 
complete for the period beyond 30 June 1966, (Based upon 
presently approved contract scope, whether fully definltized 
or not.) 

I have also been advised that this report is needed no later 
than 10 December 1965, and your cooperation with respect to this 
special one-time report is appreciated. 

If you have any qtiestions, please call me. 


Best Regards, 
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SECRET 




18 November 1966 


25X1 


I 


All Negotiators 
Contract ing Officer 

Special Mid-Year Contract Fiscal Report 


1. B/Contracts will Issue a Special Contract Fiscal 
Report as of 31 December 1965 showing Program funding status 
as of mid-year , and projected to year-end, FY-66. 


MIMORANDUM TO: 
FROM J 
SUBJECT : 


2. Negotiators will be responsible for: 

a. Transmittal of cable requests to contractors 

following the attached format, (Note: With re- 
gard to BE1(ES and any other contractors who re- 
port program data separately, the negotiators 
should arrange for the total figures to be broken 
down by individual program amounts. In these 
instances, the attached cable format should be 
modified accordingly. (Also, negotiators should 
perform the necessary internal liaison to pre- 
clude sending tih> cables to the san» contractor) . 


b. Critical review of contractor replies for contracts 
for which they are responsible. 

c. Resolve any questions regarding data submitted by 
contractors before passing to the fiscal section. 

d. Endorse the contractor replies to Indicate the data 
are satisfactory for entry in the D/Contracts fis- 
cal records. (Adjustments to contractor data, 
where necessary, should be made by the negotiator.) 


e. Follow up overdue submissions (not received by 
close-of-business, 3 December). 

3. Cooperation of the entire staff in furnishing the 
management of the various organisational components serviced 
by D/Contracts with a first quality report on a timely basis 
will be appreciated. 
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Romovo Protcctivo Sheet Before Typing Cable or Amending i oxt 


I .lT ^ 

25X1 f KT : 

, TE: 

^ TO ; 
i ROM: 
CONF: 
INFOj 


CLASSIFIED MESSAGE 


CD/OS A 


;eml 


SECRET 


18 NOVEMBER 1965 


TO 


INFO 


ROUTING 

TT 

2 

4 

c 

__A 

__D 

D 

D/OSA I 

9 I 


n/oSA Lfii 


/TECH h 
/FA I’ 

1 


5 

PR/OSA 



6 

BFB/OSA l1“ 


*7 

Rn/osA 


— 

8 

_RB/OSA 


p 

R 

E 

C 

E 

D 

e 

N 

c 

c 


DEFERRED 

X 

PRIORITY j 


ROUTINE 


OPERATIC'MLj 

immedia^g . 


25X1 


jhiiSALS 


CITE 


1. FOR MID-YEAR FUNDING REVIEW PURPOSES, IT IS ESSENTIAL THAT THF 
ADIC CONTRACTING OFFICER BE FURNISHED A SPECIAL CONTRACT/FISCAL REPORT 
CONTAINING THE FOLLOWING INFORMATION FOR EACH CONTRACT, OR CONTRACT 
TASK ORDER, (OTHER THAN FIRM FIXED PRICE). TTIE DATA ARE TO BE FURNISHED 
IRRESPECTIVE OF ANY OTHER PERIODIC SUBMISSIONS MADE BY THE CONTRACTOR. 

"^ THE INFORMATION SHOULD BE SUBMITTED BY CABLE AT THE EARLIEST FEASIBLE 
DATE, BUT IN ANY EVENT NOT LATER THAN 5 DECEMBER 196^ AMOUNTS ARE TO 
BE SHOWN IN THOUSANDS OF DOLLARS. ESTIMATES ARE TO BE THE ^ 

I STIC POSSIBLE . THE APPLICABLE PORTION OF PROFIT OR FEE SHOULD BE 
INCLUDED IN THE ESTIMATE FOR EXPENDITURE SHOWN FOR EACH PERIOD (SUB- 
PARAGRAPHS B,D,F AND H BELOW) IN ORDER TO REFLECT TOTAL FUNDING RE- 
QUIREMENTS. 

(A) . CONTRACT NUMBER, (AND-TASK- ORDER NUMBER, WHERE 
4EELICABLE) . 

(B) ACTUAL CUM CONTRACTOR EXPENDITURES AS OF 31 OCTOBER 1965 

^ ^ * COORDINATING OFFICERS 

I ~ ~ I 
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USE PREVIOUS 
IDPTIONJ. 

Romovo Protective Sheet Before Typinn Cable or Amending Text 



CLASSIFIED MESSAGE 

ROUTING 

RtG : 

-HiT i 

XT : 

SECRET 

1 

'1 

9 


2 

! 


3 

. i 

n 




4 

' 




F, 





3 ; 

?OM: 

•NF: 

=0 : 

6 


5 4 


7 




8 




p 

R 

C 

0 

ir 

fi 

e 

N 

Q 

C 


DEFERRED 


PRICPITY 1 


ROUTINE 


OPERATION/mI 
imEDIATE { 

PAGE 2 




INFO CITE 


(C) . OUTSTANDING CONTRACTOR COMMITMENTS AS OF 31 OCTOBER 

1965. 

(D) . ESTIMATED CONTRACTOR EXPENDITURES FOR THE TWO MONTHS 

PERIOD, 1 NOVEMBER THROUGH 31 DECEMBER 1965. 

(E) , ESTIMATED CONTRACTOR OUTSTANDING COMMITMENTS AS OF 

31 DECEMBER 

(F) . ESTIMATED CONTRACTOR EXPENDITURES FOR THE PERIOD 

1 JANUARY THROUGH 30 JUNE 1966. 

(G) , ESTIMATED CONTRACTOR COMMITMENTS AS OF 30 JUNE 1966. 

(H) , FOR CONTRACTS WHICH WILL NOT BE COMPLETED BY 30 JUNE 

1966, AN ESTIMATE OF THE CONTRACTOR’S ADDITIONAL 
COSTS TO COMPLETE FOR THE PERIOD BEYOND 30 JUNE 1966. 
(BASED UPON PRESENTLY APPROVED CONTRACT SCOPE, WHETHER 
FULLY DEFINITIZED OR NOT). 

2. THE INFORMATION IS TO BE UNIFORMLY LISTED IN ACCORDANCE WITH 

THE ABOVE ARRANGEMENT, ONLY THE AMOUNTS ARE TO BE ENTERED FOR EACH 

COORDINATING OFF .:r RS 

1 SECRET I 
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Romovo Protoctivo Shoot Doforo Typing Coblo or Amending Toxt 


ORIG: 
UNiT I 
fcXT : 
DATE; 


TO ; 
FROM: 
CONF: 
INFO : 


TO 


CLASSIFIED MESSAGE 


SECRET 


PAGE 3 


INFO 


OEFeRRED 


ROUTINE 


PRlORiry 


CI'^E 


1 

-j, 


2 

no 

JL.I.., -m.is 


h>' 


A 

.12 


= 5 

in 

I - 

6 

' in 

- - — 

7 

..bi 


8 





i OPERATIO. .... ..I 
IMMEDIATE | 




APPLICABLE LETTER (B THRU II) IN THE ABOVE LIST; IT IS NOT NECESSARY 
WHEN REPLYING TO REPEAT THE ABOVE INFORMATION. 

3, REPLIES ARE TO REFERENCE THIS CABLE, YOUR COOPERATION 
IS APPRECIATED, 


END OF MESSAGE 



^ . COORDINATING OFFICi RS ^ 
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